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Shaft and Pipe Straightening and 
Finishing Machine. 





The illustration represents a machine for | 
straightening shafts and pipes. It is princi- 
pally intended for use in rolling-mills and | 
pipe works. But its usefulness extends 
further; it may be employed with advantage | 
in any works in which large quantities of | 
shafting are turned out; it canbe profitably | 
used by machinists who make a specialty of | 
turning shafting. | 

The work done by this machine is superior 
to that which can be obtained by the old | 
method of straightening with a press, and it 
is claimed that this machine not only 
straightens the shafts, but also puts on them 
a very fine finish, such as cannot be pro-| 
duced by the old process of filing and polish- | 
ing with emery. 

The machine is 
very simple in con- 
struction, and the 
principle of its 
action is so plainly 
shown in the illus- 
tration that a short 
description only is 
necessary. The 
shaft is passed be- 
tween the rolls and 
is held by the vises, 
Chilled rolls are 
placed in housings, 
which in turn are 
attached to the large 
center piece. This 
center piece is pro- 
vided with trun- 
nions which work in 
the bearings shown 
at each of its sides, 
and revolves around 
the shaft. The 
housings which 
contain the chilled 
rolls can be set to 
any desired angle, 
thereby giving the 
shaft an automatic 
feed through the 
machine. The 
housings can readily 
be adjusted to suit 
any diameter of 
shaft, say from one 
to four and one-half 
inches. For pipes 
they are made in 
different sizes to 
suit any required diameter. The pipes and 
shafts are straightened cold, and it is claimed 
that the machine is capable of turning out 
from 20 to 80 tons of rough or finished shaft- 
ing per day of ten hours, 

These machines are manufactured by the 
Brightman Machine Co., Cleveland, Ohio. 
—- 

A correspondent would like some one with 
experience to give him information about 
hardening blocks of steel five or six inches 
square, such as are used for drop forge dies. 
He does not always have good luck with 
such pieces. He heats with charcoal in a 
small forge, and it requires two and a half to 
three hours to heat. After the piece has been 
in the water about ten minutes it cracks. 
He wants to know the best practice with 
such pieces, 








Practical Details of Bluing. 


By B. F. Spaupina. 


STAINS — DEGREES OF TEMPERATURE — ASH 
BLUING — SAND PAN WORK — CHARCOAL 
BLUING—CLEANING—IRREGULAR FORMS— 
LIGHT —BLUING CAST AND MALLEABLE 
IRON—ARMORY PROCESS—MIXING MATERI- 
ALS—HEAT TEST—PERMANENCE OF COLOR 
—DANGER — PENETRABILITY OF STEEL — 
EFFECT OF COMPOSITION ON COLOR—SPARK 
INDICATIONS, 


° 

The brilliant blue, brought out by heat on 
a highly polished piece of steel, certainly 
presents a beautiful appearance, which pleases 
all who behold it. It may be produced by 
various processes, but in order to produce 
the best results it is necessary, in them all, 


555° F.— Violet. 610° F.— White. 

580° F.—Blue. 625° F.—Red. 

In drawing the temper of tools, however, 
unless it is in some special lines, the colors 
are only observed for their utility, as in- 
dicating the proper temper, as the means 


for an end, while ‘‘bluing,” technically 
speaking, is a process carried on for the spe- 
cific purpose of causing the articles on 


which it is used to assume a blue color for 
ornamental purposes, 

The process of bluing band springs for 
the rifles at the Springfield armory is thus 
given: ‘* First, coat lightly with linseed oil; 
then sift dry hard-wood ashes over the springs 
with a sieve, until they are covered ; place 
them ina furnace, and heat them until the 
color begins to change to a blue; after which 
they are cooled in the air, the ashes brushed 
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SHAFT AND PIPE 


that the surface shall be made thoroughly 


clean. If a piece of highly polished steel is 
simply touched with the uncovered hand, 
there will be an impression left upon it, 


which will show after it is blued, unless the 
imperceptable stain is removed before heat is 
applied. The blue color is due to a certain 
amount of oxidation corresponding with a 
definite degree of heat. The temperature, as 
is indicated by the colors which govern in 
drawing the temper of tools, is given in the 
table which follows. The names of tools to 
which the different tempers are applicable 
are not given, as in these later days that is a 
thing to be determined by experiment on the 
special stee) in hand. 
425° F.—Color 

450° F.—Straw. 
475° F.—Orange. 


starts pale yellow. 
500° F.—Brown. 
550° F.—Purple. 
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AND FINISHING MACHINE. 

off, and they are placed in a wire basket 
and immersed in sperm oil ; when taken out, 
they are washed in a solution of soda, to re- 
move all oil. The oil causes the 
ashes to stick. The process is called 
By coating them evenly with ashes 
they are nou exposed to the direct access of 
air, and oxidation takes place slowly and 
uniformly. 

Other small articles 
memorial been blued in sheet-iron pans, 
which, being provided with iron handles, can 
be shaken over the fire like a corn popper. 
The work is cleaned after it comes from the 
polishing wheel, by boiling it in soda water, 
washing in clear hot water, drying, and dust- 
ing with lime. Clean sand, which has been 
heated hot enough to drive out all smoky 
matter, is used in the pans. The 


linseed 


bluing ” 


, | be corrected without repolishing. 


ash | 


have from time im- | 


pieces are ! 


put in, and shaken over the fire until they 
gradually come to the color desired. It is to 
be noted that they must appear to be a little 
overdrawn when they are taken off, because 
when they casually appear to be of a full 
blue, before oiling, they are apt to develop 
a red tint after they are oiled. The process 
appears very simple to a person looking on, 
but when he tries it himself he finds it will 
not be successful if the work is not clean, 
the sand clean, and the entire operation con- 
ducted with due regard te securing the 
proper degree of heat, and bringing the 
work uniformly under its influence. 

The arrangements for conducting bluing 
operations on a large scale consist of a 
shallow iron pan, mounted over a fire-box 
and grate. <A good size is two feet wide, six 
feet long, and eight or ten inchesdeep. Pro- 
vision must be 
especially made for 
keeping up a steady 
heat. Hard-wood 
charcoal is used in 
the pap, and should 
be granulated, of a 
size to suit the 
work. As the 
necessary degree of 
heat required to 
produce the blue 
color on the work 
almost verges upon 
red-hot, the char- 
coal slowly ignites, 
is gradually con- 
sumed, and this loss 
must be repaired. 
Before it is ready to 
receive the polished 
pieces it must be 
heated and well 
shoveled over, to 
detect any little 
lumps that smolder, 
as the smudge from 
these would be 
likely to tarnish the 
work. The bright 
work is brushed off 
well with lime, to 
remove anything 
which would pre- 
vent the heat and 
air from acting uni- 
formly upon its sur 
face; otherwise it 
will have a mottled 
and dirty appear- 
ance, which cannot 
Pieces of 


|irregular form, some parts of which are 
|‘thicker than others, require a great deal of 


watchfulness, and skillful manipulation, to 
prevent thin parts from becoming heated 


before the thick ones. The fire must be kept 
down, to prevent the thin parts from being 
| overheated before the thick parts have come 
to their color. 

If polished steel is heated where it does 
| not come in contact with the air, it does not 
| oxidize, and therefore does not color. In the 
| hot charcoal, the common air is kept out by 
| other gases, and the work does not change 
|color while it is buried, but immediately 
| upon its being withdrawn from the coal, or 
| uncovered, and exposed to the air, the colors 
| flush upon it with great rapidity, running the 
full regular gamut of the steel spectrum; 
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for, although it may turn blue almost in- 
stantly, it becomes pale yellow first, and ex- 
hibits the other colors in regular succession, 
but in quick time. 

Owing to the fact that the charcoal cannot 
always be kept at the proper heat to cause 
the articles to become blue when exposed, 
it is necessary to constantly bring them to 
sight, and change their positions, to secure 
their even heating, and when held by the 
tongs for this purpose, they are also carefully 
brushed with lime dust, to remove any 
foreign matter that may adhere to them. 
When they are judged to be of the right 
color they are carefully placed where they 
will not come in contact with anything to | 
mar their surface, and are allowed to cool, | 
after which they are oiled, and wiped clean. 

An arrangement which sometimes occa- | 
sions trouble is that the light in the bluing- 
room is not sufficiently good for the purpose. 
It is not good enough to certainly distin- | 
guish a full blue, in some part of the day, 
and if, by mistake arising from this cause, 
the work is allowed to cool before it is fully 
colored, it becomes very difficult to run it 
down again, as its phases cannot be watched | 
unless some spot is brightened to serve as a 
guide. 

Iron and steel of all kinds can be blued 
by heat, as it is a natural property of iron to | 
acquire colors by heat, which is not lost dur- 
ing any transformation through 
which it passes, but cast-iron will 
not receive color any better than it 
will polish. There is a crust on 
castings of iron which has not the 
same ‘‘molekel ” as their interior, 
and with the same heat acing upon 
it, this crust will not exhibit the 
same shade of blue that is shown 
by the interior where it is exposed 
by cutting through the crust. Pieces 
of malleableized cast-iron have the 
same fault, and even in a higher 
degree. During the civil war, when 
the government stood in need of 
guns, it allowed some of the private 
contractors of patent breech-loaders 
to make the butt plates of malleable- 
ized cast-iron, and although they 
were cast very ‘‘true to pattern,” 
yet, in finishing, more stock would 
be removed from some places than 
from others, and whenever this was 
the case, the part from which the 
most was taken would present the 
appearance of a lighter blue than 
the surrounding parts. It was said 
to look ‘‘ milky,” and the inspectors 
condemned some for this cause. If 
they had been cased and heated in 
an, atmosphere of carbon, just long 
enough to change the structure skin- 
deep, they would possibly have taken 
a more uniform color or shade; it might 
still have been light, but it would not have 
been clouded. 

An excellent method of bluing has been 
introduced into the National Armory at 
Springfield, within a few years, by Col. 
Buffington, the commandant. It has proved 
so satisfactory in every respect that it has 
since been introduced into a number of pri- 
vate manufactories. The apparatus required 
for bluing by this method consists of a rect- 
angular cast-iron tank of suitable dimensions. 
This is made rounding at all corners to; 
diminish the liability of its cracking by ex: | 
pansion or contraction, It is permanently | 
set over a furnace. The tanks in use at the | 
armory are of sufficient size to hold a mix- | 
ture of twenty pounds of black oxide of | 
manganese, with one hundred and eighty | 
pounds of nitrate of potassium (200 pounds 
of the mixture in the proportion of 1 to 9). | 
When a fire is built in the furnace, under- | 
neath the tank, the saltpeter Melts, and the | 
manganese settles to the bottom in a thick, | 
muddy sediment. When the workman 
ready to commence operations, he stirs up | 
the manganese, and then ascertains whether | 
the bath is of the right temperature by throw- | 
ing upon it a sprinkling of dry sawdust. If | 
the conditions are right the sawdust will | 
instantly sparkle and ignite, but if the bath | 
is not quite hot enough the sawdust will 





is 


glower for some time before taking fire. 


) and one-half days. 


If the bath is of the proper temperature, 
the work—which must be assuredly dry—is 
immersed in it, and allowed to remain there 
until it is heated to the same temperature. 
If it is tempered work, it is plunged for a 
few seconds into cold water, to set the tem- 
per, as soon as itis taken from the heating 
bath. In case the work is not tempered, 
this plunge is omitted. It is then dipped in 
boiling hot water for a moment, and then 
immersed in a tank of oil. When it is cool 
it is removed from the oil, allowed to drain, 
and subsequently wiped off; it is found to 
be of a beautiful dark blue, of greater depth 
and permanence than that obtained by other 
processes, 


The Master Armorer, Mr. S. W. Porter, 


says that the results are more uniform, and 


are obtained quicker and with less expense 
by this process than by the old one. The 
same amount of work can now be done in 
one day which by the old plan required two 
Either iron or steel is 
thus blued. The iron guards and triggers 
are blued in this manner after they are assem- 
bled. They are not dipped in cold water. 

Great caution is exercised to prevent the 


|niter from coming in contact with the fire, 


on account of its expansive and explosive 
nature. The tanks are removed as soon as 
any signs of cracking appear, and others are 


| substituted in their place. 
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SIX-INCH CUTTING-OFF 


A modification of the old process, now in 
use, is to wipe the piece ever with oil when 
it has nearly reached the full blue, and Jet it 
come to its color while oiled. There is rea- 
son to suppose that the oil penetrates the 
steel to some extent, whether it is hot or cold, 
but to a greater depth when its particles are 
separated by heat. 

As to the penetrability of steel, I will re- 
late an incident: A friend once brought me 
a steel adjustable gauge 12’ to nickel-plate. 
He had made it himself, and etched his 
name on the bar. He had also got a spot of 
rust on the bar with the acid, about as 


ae 


i 


irge | 


as a house fly’s wings, which he pointed out | 
particularly. The gauge was polished and | 


nickel-plated to his satisfaction, and not a 
trace of the spot could be discovered; but in 
two years after, he called my attention to 
the fact that there was evident discoloration 
of the nickel over the spot. 

Hardened steel takes a high polish, and on 
this the blue shows to excellent advantage. 
It should do the same on chilled cast-iron, 
which takes a high polish as ‘‘ speculum 
metal.” 
cast to pattern may lie somewhat 
the same disadvantage as malleable cast-iron, 


under 


and for the same reason ; that is, on account 
of the difference in the molecular siructure 
of the and the There 
something of this in but 

much, as the ingots are generally cast large 


crust, interior. is 


steel bars, not 


enough, so that they are much reduced in 
size by the time they are shaped into bars, 
and the crust of the casting is proportionally 
thinner. 

The difference in the constitution of the 
various forms of iron will be noticed in the | 
polishing. The sparks from any form of | 
the metal, containing much carbon in such a | 
state that it changes its condition with a 
slight variation of temperature, are red; 
while iron, low in carbon, or holding it 
firmly in combination, shows yellow, almost 
white sparks. This subject was discussed in 


the AMERICAN MACHINIST some years ago. | 


It may be observed that the metal which 
polishes with dark red sparks takes a light | 
shade in bluing. 
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New Six-inch Cutting-off and Centering 
Machine. 


We have previous to this illustrated cut- 
ting-off machines in smaller sizes made by 
Hurlbut & Rogers, South Sudbury, Mass. 
The present illustration is of a machine 
made to cut stock up to six inches diameter, 
and to center it if desired. The sliding car- | 
riage is operated by the hand-wheel in front, 
and an automatic feed and automatic throw- | 
off are provided. | 

The spindle bearing is 84 inches diameter, | 





AND CENTERING MACHINE. 


and the spindle carries a heavy 20-inch chuck 
at each end. 

The cutting is done by two tools, one 
being usually ground Y-shape and the other 
square across, the Y tool removing the stock 
from the center of cut and the square tool 
from the corners. There is an arrangement 
for quickly adjusting the tools, one to the 
other. The receptacle for chips and oil is 
seen below the bed. 

Provision is made for eight changes of 
speed for the spindle. The countershaft 
carries two pairs of tight and loose pulleys. 
= eS 


The steamship Vigilancia, recently launched 
from Roach’s yard at Chester, Pa., is 320 feet 
long, 45 feet beam, and 27 feet 9 inches deep. 


| Her engines will be triple expansion, with 


There is a liability that cast-steel | 


cylinders 28°, 44” and 70” diameter, and a 
stroke of 48 Her propeller is 15 feet 6 
inches diameter, and 22 feet pitch. 
Scotch boilers, 12 feet diameter and 11 feet 7 
inches will furnish Forced 
draft be employed. for the 
Brazilian line. 


Six steel 
long, steam. 
She 


is 


will 
eee — 

The total mileage of suet railways—tram- 
ways—to date in the United States and Can- 
ada, is given as follows by the Street Railway 
Journal: Miles of horse railway, 5,9024; ditto 
electric, 1,753; ditto dummy, 556; ditto cable, 
441; total mileage, 8,652}. Number of elec- 
tric roads, 264; ditto cable roads, 44. 


| purpose of preventing furrowing. 


| circular seam. 


Riveted Joints. 





The following article has been written in 
response to questions received relating to the 
design of riveted joints. 

A very common practice in American 
boiler construction is to use single-riveted lap 
joints for the circular seams, and double-riv- 
eted lap joints for the longitudinal seams in 
boilers carrying a comparatively low steam 
pressure. For higher steam pressures, double- 
riveted lap joints are used for the circular 
seams, and double-riveted lap joints, with 
welt pieces, for the longitudinal seams. 
Sometimes welt pieces are also put over the 
circular seams up to the water line, for the 
In some 
cases butt joints are used. 

The single-riveted lap joint is represented 
in Fig. 1 (page 3). It is the simplest kind of 
riveted joints. A double-riveted lap joint is 
represented in Fig. 2. The latter joint is, of 
course, stronger than the former. The reason 
for using a stronger joint for the longitudinal 


| seams is, that every inch of this seam has to 


resist twice the stress of every inch in the 
To prove this we will take 
the following example: 

Let Fig. 3 represent a cylinder 36 inches 
diameter, 1 inch long, and conceive the shell 
to be very thin, so that for the purpose of in- 
vestigation we may leave the thickness out of 
consideration ; let the steam 
pressure in the cylinder be 100 
pounds per square inch. 

The stress on any longitudinal 
line, as a }, will be equal to one-half 
the product obtained by multiply- 
ing the diameter, d a, by the steam 
pressure per square inch; hence we 
have 

36 & 100 
9 


also 


= 1,800 pounds, 


which is the stress on the line a } or 
de, and since these lines are 1 inch 
long, we may say that thisis the stress 
per inch of the longitudinal seam. 
The total stress on any circular line 
will be equal to the area of the head 
in square inches, multiplied by the 
steam pressure per squareinch. The 
area of the head is 1,017.88 square 
inches, hence the total pressure on 
the head will be 1,017.88 x 100 = 
101,788 pounds. But this pressure 
is resisted by the circumference of 
the cylinder, which is equal to 
36 < 3.1416 = 113.09+- inches. 
Here, then, we have 113.09 inches 
to resist 101,788 pounds, consequently 
each inch will have to resist 
101,788 _ 
113.90 — 
which is just one-half of the stress 
on the longitudinal line a +. 
This can be proved in another way. Let p 
denote the steam pressure per square inch; d, 
the diameter in inches of a shell one inch 
long; 7}, the tension or stress per inch on the 
longitudinal seam; 7. the tension per inch 
on the circular seam. Then 
T axp 
» e 


~ 


900 pounds, 


and for the circular seam we have 


T. = d* XX = .7854 an 
d X 3.1416 © *" 
This last equation can be written as 
follows: 
dxdX .7854 
= waEq x De 
ax 4x .7854 
By canceling we have 
T.= d p 
4 
But T, = d p 
9. 


which shows the tension or stress per inch of 
the circular seam is just one-half of that on 
one inch in the longitudinal seam. But from 
the foregoing it must not be understood that 
the double-riveted lap joints, when used in a 
boiler for the longitudinal seams, are twice as 
strong as the single-riveted lap joints used 
for the circular seams. 

EFFECTS OF TENSION ON 


RIVETED JOINTS, 


When a riveted joint is subjected to ten 
sion, fracture may occur in several ways, de 
pending on the defects of construction. 
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Let the shaded portion in Fig. 4 represent 


a strip of a boiler shell, -with a single-riveted 
lap joint, and let the width a@ be equal to the 
pitch of the rivets. It is evident that the 
strip is held together by the section of the 
metal whose width is equal to 5; that is, the 
cross-sectional area of the metal between the 
rivets; itis also held together by the cross- 
sectional area of one rivet. Now, fracture 
may occur in the following ways : 

First—By the metal breaking across in 
front of the rivet, as shown atc, Fig. 4, the 
action being similar to that of the fracture of 
a beam loaded at the center and fixed at the 
ends. . The cause of failure lies in the fact of 
punehiny or drilling the rivet holes too close 
to the edge of the plate. It is, therefore, of 
great importance to place the rivets at a 
proper distance from the edge of. the plate. 

Prof. W. C. Unwin, in his ‘‘ Elements of 
Machine Design,” gives the following dis- 
tances from the center of rivets to the edges 
of iron and steel plates : 


TABLE I. 


IRON PLATES. STEEL PLATES, 


Distance from Distance from 
; . edge of plate edge of plate 
am. vets. : 
Diam. of rivet to center line to center line 
of rivets of rivets. 


¥% inch. 1.00 inch. 0.86 inch. 
_ ais ch 0.98 “ 
af 1.29. * fig (* 
“Be * 1:41‘ er 
1 ai i ene 5 OS a 
Ww 1.67 * ee oe eS 
114 1.80 * feo 


Mr. R. Wilson, in ‘« Treatise 
on Steam Boilers,” “The lap 
for single riveting should be equal to 


his 


Says : 


3 times the diameter of the rivet, and 
never more than 3.3 times the diam- 
eter.” 

The ordinary practical rule is to 
make the distance from center line of 


| center line 2 x of rivets, Fig. 4. 





Therefore the diameter of the punch can 
never be less than? £% , if it is less the 
Ce 
punch will be crushed. If, for instance, the 
thickness ¢ of the plate is 4 inch, and the re- 
sistance ¢, to shearing is 20 tons per square 
inch, and the resistance ¢. to crushing is 80 
tons per square inch, then by substituting 
for the letters their values in the formula, we 
have 
= xix _, inch for the smallest 
80 i 
diameter of the punch which can be used for 
a plate 4 inch thick; or, as will be seen in this 
particular case, the diameter of the punch is 
equal to the thickness of the plate. 

In practice, of course, the diameter of the 
rivet holes is always larger than the thick- 
ness of the plate, so as to reduce the pressure 
per square inch on the punch, 

In practice the diameter of the rivet is 
generally equal to fof the thickness of the 
plate plus 8 of aninch. Or, if d denotes the 
diameter of the rivet in inches, and ¢, the 
thickness of the plate in inches, we may give 
in place of the foregoing rule the symbolic 
expression, 

d = it + 2 of an inch. 

The diameters of the rivets in Table II have 
The first 
column gives the thickness of the plates, and 
the second, the diameters of the rivets in the 
nearest ,', of an inch found by calculations. 

Fourth—Fracture along 


been found by the foregoing rule. 


may occur 











rivets to the edge of plate equal to 15 
times the diameter of the rivet. For 
thin plates, up to 4 inch thick, we 
would recommend to make this dis- 
tance 12% times the diameter of the 
rivet for iron and steel plates. 

If the lap is too great, there will be 
difficulty, owing to the elasticity of 
the metal, in calking the joint so as to 
make it steam-tight. 

Second — Fracture may occur by 
crushing the place and rivet, as shown 
in Fig. 5, causing the joint to become 
leaky and insecure. But if the diam- 
eter of the rivet is of the proportion 
to thickness of plate as given in Table 
II, trouble of this kind need not be 
anticipated. 

Third — Fracture may occur by 
shearing the rivet, as shown in Fig. 6. 





This is caused by placing the rivets 








B 
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the | 
It is caused | the right size, the injury to the plate will prac- | diameter multiplied by .7854. 


| 
is equal to the diameter of the rivet. Now, 
if a square inch of metal can resist 45,000 
pounds at a, it would appear that a square 
inch of metal will also resist 45,000 pounds 
at b. But this is not true; the reasons for this 
statement are as follows: First, referring to | 
B, Fig. 4, we that the line d 
which represents the direction in which the 
pull or tension acts, does not pass through | 


notice é, 


the center of the thickness of those portions | 
of the plates which make up the riveted | 
joint; hence the action of the tension on the 
joint is oblique, and, therefore, the plates at | 
the joint cannot resist as great a pull as they 
can directly above or below the joint. 
Second—Punching will reduce the tenacity 
of the plate along the line of rivet holes. 
The probable cause of the reduction of | 
tenacity, or injury is, that in punching, the 
metal immediately surrounding the hole is 
squeezed laterally into the plate, giving this 
portion of the metal a permanent set, thereby 
reducing the strength of the plate. We be- 
lieve that with a spiral punch the injury will 
not be great as when the plates are 
punched with a common flat-ended punch. 
The recorded results of experiments made 
for determining the amount of reduction of 
strength caused by punching vary so much | 
that it is impossible to state the correct 
amount. But experiments seem to indicate 
that, if the holes are punched somewhat too 
small, so that a ring of about .06 of an inch or | 


as 


more can be reamed out to bring the holes to | 









































Fig. 3. 
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Fig. 4. 














Fig. 


too far apart, or using rivets too small in diam- | by placing the rivets too close to each other, ; tically amount to nothing; or, if the holes are | 


eter. 


Here then the following question pre-| This leads us to the consideration of the pitch | punched to the right size, and the plates are 


sents itself; What shall be the diameter of the | of rivets; that is, the distance between their | annealed after punching, the original tenacity 


rivets? This question leads us to consider | 
the diameter of the smallest hole which can | 
be punched through a plate of given thick- | 
ness. In punching the hole, the area sheared | 


centers, 


TABLE II, 


Thickness of Plate. Diameter of Rivets. 


by the punch is equal to 7 d ¢, in which = de- | 7 


notes the ratio of the diameter to the circum- 
ference, and is always equal to 3.1416; d, the 
diameter of and f¢, the 
plate, all in inches. Now let ¢, denote the | 
resistance to shearing per square inch of 


hole; thickness of 


metal, and let 7%; be.the. total resistance to | 
shearing, then we have 
Hew Tat Cs. 
The strength of the punch is equal to the 
cross-sectional area multiplied by the resist 
ance to crushing per square inch. Let ¢, rep- 
resent the resistance to crushing per square 
inch; and R. the whole resistance to crush- 
ing.- Remembering that the ‘cross-sectional | 
us 


area of the punch is equal to 4 


d*®, we have 


Al 


And when the total resistance to crushing is | 
equal to the total resistance to shearing, we | 
= ie or | 

| 


| strength by actual tests, 
| this 


3, of an inch 46 of an inch 
ig * of . 
; 11 +6 
16 16 
34 oy ‘ 
16 1é : 
6 ne 
s mn ‘ 
8 te °° i 
i} 1 
4 16 
ii ; 1's 
43 . 14g 


The tensile strength of iron plates in the 
of the from 
42,000 to 50,000 pounds per square inch, 
Now, for the of calculating the 
pitch of rivets, we should know the exact 
tensile strength; sometimes it is stamped on 
the plates, but this omitted 
should cut testing strips, and find the teusile 


direction erain varies 


purpose 


when is we 
In the absence of 
that the 
tensile strength is 45,000 pounds per square 
inch. 


knowledge we shall assume 


have Re Referring to Fig. 4 let the shaded portion 
* -d&co.—xndte clearing of fractions, we | represent a strip of boiler shell; the width a 
4 | of this strip is equal to the pitch of the rivets, 
have rTd2?¢,=4ndtes. Hence Along the center line 2 2 of the rivets the 
es SEM. | width of the strip is netessarily reduced to 

¢ the width 4, and the amount of this reduction 


Cc 





about | 





will be restored. 

In the following calculations, shall 
assume that the plates are not annealed, and 
that the holes are punched to the right size | 
with an ordinary flat-ended punch, all of 
which is a common practice. And we shal] | 


we 


| further assume that the oblique action of the 


pull on the joint, combined with the loss due 
to punching, reduces the original strength of 
45,000 pounds per square inch to 40,000 
pounds per square inch; the latter amount 
we shall hereafter, for the sake of brevity, 
call the apparent strength. 

It is reasonable to assume that in new boil- 


if 


e? 


ers, properly made, friction exists between 
the parts of the plates which make up the 
joints, and this friction adds strength to the 
joints. But the contraction and expansion 
will in time reduce this friction to nothing; | 
we shall therefore neglect it in computing the | 
strength of the joint. Now, if the apparent 
strenzth of the plate at the joint is 40,000) 
pounds per square inch, as we have assumed, 
it will be evident that, if we multiply 40,000 | 
pounds by the area of the section at 4, that is, 
multiply 40,000 pounds by the thickness of | 
the plate, and by the width 4, we obtain the 
total stress which our shaded strip in Fig. 4 
can resist, provided the rivet is strong enough 

Let &, represent the total resistance of the | 
plate at 6; and let the distance in inches be- ' 





| Column 3, Table III. 


| difficulty in calking. 


tween the sides of the rivets be denoted by ); 
t, the thickness in inches of the plate; and 
c,, the apparent strength per square inch, 
which is equal to 40,000 pounds. We then 
have 

R,. 


sO OE SO tee. CRY 


Since the width a, of the shaded strip in Fig. 


4, is equal to the pitch of the rivets, it fol- 
lows that only one whole rivet can hold the 
two parts of the strip together. Now it 
must be readily perceived that, in order to 


|make one part of the joint as strong as the 


other, one rivet must be capable of resisting 
just as great a pullas the plate at its section 0. 

In a lap joint the rivets are subjected, to a 
small extent, to an oblique shearing stress, 
and it is perhaps for this reason,-and on ac- 
count of the bending action of the plates, 
that the rivets do not offer as great a resistance 
to shearing as they would do when shearing 
takes place in a plane perpendicular to the 
axis of the rivets. Again, rivets in punched 
to offer a resistance to 
shearing than rivets in drilled holes. The 
difference is prohably due to the sharp edges 


holes seem greater 


of the drilled holes, which seem to shear the 
rivets with load than the 
blunter edges of a punched hole. We shall 
assume that the shearing resistance of iron 


less pressure or 


rivets in punched holes is 46,000 pounds per 
square inch. The total shearing resistance of 
the rivet will then be equal to its cross-sec- 
tional area multiplied by 46,000. The cross 
sectional area is equal to the square of the 
Now, putting 
R, for the total shearing resistance of 
the rivet, d, the diameter of the rivet 
in inches, and ec, for the shearing re- 


sistance per square inch = 46,000 
pounds, we have, 
Re = .1854x d* X¢s (2) 


ut since the total shearing resistance 
of the rivet must be equal to the 
strength of the plate at its section 4, 
see Fig. 4, we have Rs R, ; and 
according to Equation 1, 2, = bx t x 
¢, ; in which + is the distance between 
the the Now, this 
distance ) is evidently equal to the 
pitch of the rivets minus the diameter 
of the rivet. Putting p for the pitch, 
and d for the diameter, we have, 
kh, = (9p —d) XX cr. 
Since R, = R,. we have, 
1854 x d® Ko = (p—d) Kt XK 
From the foregoing we get, 
7854 Xd* Xt 4g 


—_ XK Cp 
But .7854 « d* is equal to the cross- 
sectional area of the rivet ; if we now 
put a for this area we have, 
aXC y, 
i... x 
Replacing c, and ¢, by their values as 
previously assumed, we have, 
a X& 46,000 ea 
t x 40,000 
Krample.—Find the pitch of rivets in a 
single-riveted lap joint for an iron plate } of 





sides of rivets. 


p. 





d =D. 3 
6. y 


-p. (4) 


| an inch thick. 


In Table I we find that the diameter of the 
rivet fora Z-inch plate should be 1‘, ineh. 
8866 
Now, substituting for the sym- 
bols in Formula 4, their values, we have, 

.8866 « 46,000 = 

i &X 40,000 + Ie 

In this manner we have found the pitch of 


The cross-sectional area of the rivet is 
square inch. 


= 


21¢ inches, 


rivets in the nearest ,'; of an inch given in 
It will be noticed that 
this pitch does not increase regularly with the 
thickness of the plates; it is therefore not 
adopted The pitch 
Column 4 (same table) is recommended, asit 


in practice. given in 
agrees Closer with the average practice, 

In Table HI (page 4) it will be 
that the pitch of rivets as reeommended for 
thin plates is less than the calculated pitch. 
The reason for this reduction is to avoid the 
On the other hand, for 
thick plates the pitch of rivets as recom- 


noticed 


mended is greater than the calculated piteh. 
First: 
In Formula 4 we have taken the nominal diam 
eter of the rivet, not the real diameter ; that 


The reason for this increase is twofold. 


is to say, the holes are always punched some 
what greater than the nominal diameter of 
the rivet; this, of course, decreases the amount 
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of metal between the rivets; and sinee the 
rivet generally fills the holes, the real diam- 
eter of the rivet is larger than its nominal 
diameter, and for this increase no allowance 
was made in the formula, hence we see the 
propriety of increasing the calculated pitch. 
Second: The edges of the plates will cor- 
rode or wear faster than the rivets. This 
fact indicates that the calculated pitch should 
be increased, provided it does not interfere 
with calking, and since thick plates are not 
so liable to spring, a limited increase of the 
calculated pitch, as given in Column 4, can be 
made without endangering the tightness of 
the joint. Without this increase of pitch the 
life of the boiler isshortened. Of course, for 
thin plate’, an increase of the calculated pitch 
is prevented by the difficulty of calking. 


TABLE III. 
PITCH OF RIVETS FOR SINGLE-RIVETED LAP JOINTS 
FOR WROUGHT-IRON PLATES, PUNCHED, AND NOT 
ANNEALED. 





CoLuMN 1. | Co.tumn 2. | Coumn 3. | CoLumn 4. 
| 
Thickness |Diameter of gee han - Pitch as rec- 
of Plates. Rivets. | ree 1 ommended. 
| | ; 
js inch. \% inch. | iy inch. 16 inch. 
a. i ee mee ss 
eo (a: ies ies 
Be: [HS fags | 
eT Bw ag eae 
i en | 2x5 a ‘ e 
4 “ | 1 it } 254 . 9, 
B oy | 1 ts os | 2s se Y o 
+ | 1 i | © 5 “ f . 
i con | > ec ae 





Many engineers assume the resistance of 
the plate between the rivet holes to be equal 
to the shearing resistance of the rivets. Un- 
der these conditions the formula for finding 
the pitch of rivets will be simpler” than 
Formula 4. It is as follows : 


+d=p () 


In which a denotes the cross-sectional area of 
the rivet in square inches ; ¢, the thickness of 
the plate in inches; d, the diameter of the 
rivet; and p, the pitch in inches. 

The pitch found by this formula will be 
less than that given in Table III. We have 
stated that the resistance to shearing of the 
rivets in drilled holes is not as great as that 
of the rivets in punched holes, consequently 
when the holes are drilled it is advisable to 
reduce the pitch which is given in Table 
II], and adopt the pitch given in the following 


table, which has been calculated by the 
formula, 
a 
a= ®, 
“ahs } 


This pitch is also more suitable for steel 
plates and iron rivets, or in all cases where 
the tensile strength of the plate and the shear- 
ing strength of the rivets are equal or nearly 
So. 

TABLE IV. 
PITCH OF RIVETS FOR SINGLE-RIVETED LAP JOINTS, 


CALCULATED BY FORMULA ; +d =p; SUITABLE 


FOR WROUGHT-IRON PLATES WITH DRILLED HOLES, 
OR STEEL PLATES WITH IRON RIVETS. 


CoLUMN 2 | CoLuMN 8. CoLuUMN 4. 


CoLuMn 1. 
Pitch of Riv-| pi¢g aa 
Thickness Diameter of| ets as cal-|! pn o By- 
> ae . a . 
of Plates. Rivets, | ¢ mased °7) maamaed| 
( inch. ¥ inch. 1,4 inch. | 14% inch. 
a * io CO 1% Hi 15g“ 
_ _ 1% _m “ 
is a |Wc | mS 
ys i | : ad ang ht 
“ 3 | 3 “ 2 “ 
ie: % Sa | Be 
4 oe +3 ‘ | 2 1 . 2 oe 
1} “ hay | of2 | aie « 
4 175 244 * Bm 
13 os 1 1, “ 2 3, “ yw “ 
% 1 a | 24 ‘ 234 os 


In another issue we shall give the pitch 

double-riveted joints, 
—_ > __— 

The number of miles of Hungarian State 
railway open to traffic in 1889 was 6,570, of 
which 4,415 were either owned by govern- 
ment or under direct government control. 
In 1888 the number of locomotives was 1,612, 
of passenger carriages 2,776, and of goods 
wagons 34,299. 

———_~e—_— 

There is every probability that Paris will 
be made a seaport by the construction of a 
ship canal from Rouen, now the head of 
navigation on the Seine. The proposed canal 
is to be six meters in depth. 


for 
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Net in Grooves—A Good Gear Seale. 





By JARNO. 
| 
After some men have become fairly pro- | 


ficient in any calling, it has often been said | 
that they tend to fall into ruts and there re- 
main. I suppose this saying was started 
by some one accustomed to drive in a coun- 
try where the streets are not paved, or where 
the roads are bad. To me, a machinist, and 
more accustomed to seeing grooves than to 
driving over bad roads, it would be more 
natural to say that some men tend to run in 
grooves. To carry out the figure, the| 
grooves wear deeper and deeper, as they are 
followed, and their sides become smoother, 
so that it is constantly harder for any man to | 
get out. This saying is applicable, generally 
to persons that are inclined to do things in 
the old way and are averse to trying new 
ways, and particularly to persons that do 
not think and act as I do. It does not apply 
to Geo. H. Smith, because he designed a’ 
good gear scale, and has just now improved | 
upon the design. 
This scale gives the relations of pitch, | 
number of teeth and radii of a gear; and | 
being double, or reading both ways from the | 
zero line which is in the middle, it also gives | 
the relations and center distance of two gears | 
in mesh. Most gear scales are divided into 
diameter pitches, so as to measure the diam- 
eter of a gear; Mr. Smith’s scale is divided 
into half diameter pitches, so as to measure 
the radius of a gear. The first Jine for each 
set of divisions is at a distance of ten divi- 
sions from the zero line. Thus, letting the | 
scale shown in the figure be for 8 diametral 
pitch, the length of each division at A and B 
is one-sixteenth inch, and from the zero line 
to the first line for these divisions, the dis- 











'the center of the eighteen-tooth gear. 


| circles. 
leach side of zero, determine points in the 


‘inches, or fifty-sixteenths of an inch. 
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| that two gears shall have 8 pitch, one twelve 
| and the other eighteen teeth, that the centers 
| shall be in the line A B, and that tbe center 


of the twelve-tooth gear be at C. We place 
the edge of the 8-pitch scale upon the line 
A B, letting a twelfth division line, as fig- 
ured, come upon the point (@. Now, the 
zero line determines the common point of the 


two pitch circles, and the eighteeuth division 


line, on the other side of zero, determines 
The 
two s or addendum lines, one on each side of 
zero, determine points in the addendum or 
outside circles. In the figure the outside 
circles are shown, but not the working depth 
The s +f or flank lines, one on 


whole depth circles; these circles are shown. 
As another example, suppose that we de- 


|cide that two gears shall have 8 pitch, and 


that the distance between their centers, as at 
O and X, shall be three and one-eighth 
We 
place the edge of the scale upon the points 
O and_X, and at once see that between them 


|there are fifty divisions of the scale, which 


means that the sum of the teeth in both gears 
will be fifty. Now, we can move the scale 
endwise, keeping the edge upon O and X, 
with the zero between, and the zero line will 
determine the common point of the pitch 
circles of any two 8-pitch gears in mesh, 
whose centers are at O and X, and a division 
line in A or B will indicate the number of 
teeth in each of the two gears. In the posi- 
tion that the scale now is, the zero line 
determines the common point in the pitch 
circles of gears, one of twenty teeth, and the 
other of thirty. 

Asa third example, suppose that we de- 
cide to have the centers of two 8-pitch gears 
at C aud D, and that the gear at C must 
clear a shaft or obstruction shown 
in section at A. By swinging the 
scale around we can determine the 
largest gear that will clear A. Ob- 
viously it cannot be much larger 
than the twelve-tooth gear now 
shown; possibly it can have thirteen 
teeth, in which case the gear on D 
will have seventeen teeth. 

A convenient length of scale is one 
hundred divisions each way from 
zero, two hundred in all. Mr. Smith 
makes the scales of paper on the 





GEAR SCALE. 


tance is ten-sixteenths of an inch. To help 

in reading they are conveniently numbered 

in tens. On each side of zero there is a| 
line distant from zero equal to the addendum | 
or face of a tooth; this distance is often des- 

ignated by s, and for 8 pitch it is equal to 

one-eighth of an inch. On each side of : ero 

there is also a line distant from zero equal to | 
the flank of a tooth; this distance is often 

designated by s + /, and for 8 pitch it is| 
.145 inch. Near the zero line is a sketch 

of a few teeth of 8 pitch, in which the length 

of face is shown at s, the flank at s -+ 7, and 

the thickness of teeth on the pitch line at ¢. 

These sizes are also given iaa little table 

near the sketch. We can have also data for 

sizes of rim, arms and hub ofa gear. Mr. | 
Smith has a sketch and data of bevel gears 

on each of his scales. In the figure, I illus- 

trate the scale as applied only to spur gears. 

A draftsman’s individual wants will guide as 

to making up a scale. 

Now let us see what we can do with this 
scale. Of the three things—the diameter, the 
pitch and the number of teeth—two must be 
known, in order to figure the parts of a gear. 
The sketch of tooth sizes on each scale helps 
in choosing the pitch. In using the scale, 
the zero line corresponds to a point in a pitch 
circle; er, in the case of two gears in mesh, 
to the common point of the two pitch circles; 
and a line of the scale, A or B, corresponds 
to the center of a gear, or, in the case of two 
gears in mesh, a line of one of the scales 
corresponds to the center of one gear, and a 
line of the other scale to the center of the 
other gear. Having decided upon a few 
things in regard to two gears that are to be 
in mesh, the scale helps to determine the 
rest. For example, suppose that we decide 





drawing board, one for each pitch. 
Being made of paper, they follow the 
drawing paper in its changes with 
the weather. 

‘*That notion of yours, Jarno,” says Gas- 
con, ‘‘that there is any advantage to be 
gained from a scale’s changing with the 
paper, or that one can so change, comes 
from amyth. I find an intimation of this 
myth, published fifty years ago; it is con- 
tinually republished in catalogues of draw- 
ing instruments, but no draftsman ever takes 
any notice of it, or ever heard of any one 
that does notice it. It is high time that this 
myth be dropped. Some drawing paper 
changes six times as much cresswise as it 
does lengthwise. It is a peculiar scale that 
can follow this paper; it must be a boomer- 
ang scale.” 

I reply that the making of a scale out of 
paper has nothing to do with Mr. Smith’s 
invention, and that the fact of his using 
these scales for a considerable time in his 
own practice is good evidence in their favor, 
The remark about their changes was mine, 
and not Mr. Smith’s. 

————__-4>o—__— 

The electric course indicator, an English 
invention, about which considerable has been 
said, appears to be a very simple apparatus 
by which the light is reflected to port or star- 
board, as the case may be, thus giving warn- 
ing to an approaching vessel of the course 
that will be passed over. 

ee 

For the cementing of iron railing tops, iron 
gratings to stoves, etc., the following mixture 
is recommended; in fact, with such effect 
has it been used as to resist the blows of a 
sledge-hammer: Equal parts of sulphur 
and white lead, with about one-sixth propor- 
tion of borax, the three being thoroughly 


, 





homogeneous mass. When the application 
is to be made of this composition, it is wet 
with strong sulphuric acid, and a thin layer 
of it is placed between the two pieces of 
iron, these being at once pressed together. 
In five days it will be perfectly dry—accord- 
ing to the Chemical Trade Journal—all 
traces of the cement having vanished, and 
the work having every appearance of weld- 
ing. 





ee 
Elevating Deck Ferry Steamer. 





A ferry steamer of unique and patented 
design is now at work at Finnieston, in 
Glasgow harbor. The main feature of the 
steamer isan elevating deck, which can be 
raised or lowered by bevel and worm gear- 
ing, so that at any state of the tide the deck 
may be brought to same level as the quay 
for the shipment of horses, vehicles, or rail- 
way cars. The vessel has four screws, to 
give her great maneuvering facilities. The 
following dimensions have been taken frem 
Engineering : 


The steamer Finnieston is 80 feet long and 
43 feet broad. The width of the deck 3 the 
same from end to end. The depth amid- 
ships is 12 feet, and the draught when full 
laden is 94 feet. The hull is built of al, 
and is covered by a decking of iron. Inter- 
nally it is divided by thirteen bulkheads, 
five of them transverse. The machinery is 
placed in the center of the vessel, while a: 
either side is a boiler. Under this deck 
also is fitted the accommodation for the 
crew. 

The elevating deck, when in its lowest 
position, rests on this iron decking, while the 
sides are clear for the funnels, for auxiliary 
steering gear, etc. The elevating deck is 78 
feet long, and its extreme breadth is 32 feet. 
The centr:! part is 19 feet wide, being laid 
out for vehicles, and the 6 feet on each side 
are reserved for passengers. The vertical 
screws carrying the elevating deck are sup- 
ported by six columns, each formed of two 
box-girders 12 inches by 14 inches channel 
section, and these are 2 feet apart. They are 
riveted to the deck by angle irons 6 inches 
by 6 inches by g inch. In the space inter- 
vening between the box-girders forming 
each column, isan upright buttress screw 7 
inches in diameter, and on turning it by 
bevel gearing, the platform is moved up or 
down. The screws are of forged steel, and 
at bottom there is a flange socket, by which 
they are secured to the deck with seven 
bolts. At the top the screw works in a man- 
ganese bronze casing, bolted to the inside of 
both columns and placed so that the platform 
may rise 14 feet. The nut is enclosed in a 
steel casting fitting between the box-girders 
forming the columns and having several 
guide bars working against the girders, and 
keeping the nut-box in position. The nut is 
of manganese bronze. The platform is sup- 
ported on two fore-and-aft girders, and these 
rest on and are bolted to the nut casting. 
These girders are of I-section, 13} inches 
deep, and are of channel iron. Resting on 
the part of the nut casting to the outside of 
the box-girders, are girders of similar con- 
struction for the wings, for passenger traflic, 
There is an iron casing to protect passengers 
from the vertical screw. The cross-girders 
carrying the elevating platform are 9 inches 
by 5 inches, of I-section, and are at 3 feet 
centers. The platform for vehicular traffic 
is of pitch pine, cross cleaded with elm 
planking, and two lines of rails are laid 
from exd to end for railway wagons. 

The box-girders on each side of the vessel 
are connected at the top by a girder I-section, 
12 inches by 6 inches, of steel, and from it 
are side struts of similar size secured to the 
deck at the gunwale by rivets, and having a 
large knee-joint connected with angle irons. 
The diagonal tension bracings of the side 
struts are connected on a center ring, and are 
screwed up with nuts. Forward and aft the 
struts are carried to the deck as at the sides, 
while cross-girders connect the port upright 
girders with those on the starboard side. It 
may in this connection be mentioned that the 
center cross-girder has been strengthened to 
carry the wheel-house with steam steering 
gear, and from this elevation the vessel is 
manipulated, there being also telegraphic com- 
munication with the engine-room. There is 
also steering gear on the part of the deck 
not affected by the bridge. 

The machinery for propelling the vessel 
and for operating the elevating deck is placed 
in one compartment in the center of the 
vessel under the permanent deck, while the 
boilers are at either side under that part of 
the deck not affected by the elevating plat- 
form. There are two horizontal tubular 
boilers 7 feet in diameter by 7 feet 6 inches 
long, constructed of Siemens-Martin steel 
and to the Board of Trade requirements, for 
a working pressure of 150 pounds to the 
square inch. Each boiler has one furnace, 
and the heating surface is 1,100 square feet. 





incorporated together, so as to form one 





There are three sets of. triple-expansion 
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engines, all of the same design and size, and 
all placed horizontally. They have each 
cylinders 9 inches, 14} inches, and 24 inches 


in diameter respectively, with a piston stroke | 


of 18 inches. Two of the sets are placed 
athwartship, the one driving a line of shaft- 
ing running fore and aft and operating the 
port screws at both ends of the vessel, while 
the other drives the shafting for the starboard 
screws. The third set is placed between the 
two propelling engines, and lies with pistons 
working in a fore-and-aft plane, driving a 
line of shafting running athwartship, and 
connecting through spur and bevel wheels 
with two lines of fore-and-aft shafting, of 
wrought steel 44 inches in diameter, geared 
on their respective sides to each of the 
vertical screws for raising or lowering the 
platform. The gearing wheels are mostly of 
gun-metal. The gearing is so designed that 
a variation of speed can be obtained accord- 
ing to the weight of the load to be raised or 
lowered. The elevating deck may be raised 
14 feet. 


The engines are all fitted with Brown’s 
patent steam and hydraulic starting and re- 
versing gear, to insure promptitude. The 
air and circulating feed and bilge pumps are 
worked independently of the main engines, 
owing to the short time these are ct work. 
In the event of either set of engines being 
disabled, provision has been made whereb 
the remaining set may propel the vessel. 
The collective horse-power of the propelling 
engines is 320 indicated. | 

A rudder has been placed at each end of | 


the vessel, and each rudder has a movable! my labor, but I never let myself. 


lock-bar to keep it in posi- 
tion when the other is 
being used. The twin 
propellers at either end are 
protected by three rods so 
placed to prevent mooring 
ropes becoming entangled 
with the rudders. 

The vessel has accom- 
modation for about 300 
passengers, besides eight 
loaded carts with horses, 
or the same ‘number of 
passengers with four 
loaded lorries and three 
loaded carts, or for 600 or 
700 passengers only. 


These are big figures, 
and show what co-opera- 
tion can accomplish if the 
enterprise is properly 
handled: The celebrated 
Rochdale co-operators, who 
started only twenty-six 
years ago on the humblest 
scale imaginable, have a 
‘apital stock, every share 
of which is held by a wage 
earner, of $2,355,000; 
profits distributed to mem- 
bers have reached $200,- 
000,000, while the total 
sales for 1889 showed an 
increase over those of 1888 
of $10,000,000. 


-_ 


The trial of electric cars 
on a surface road in Jersey 
has so far proved very 
satisfactory, and it seems probable that their 
use will be extended. 

= ——__+>e—_——- 

Bar-iron Shear. 





The engraving herewith represents a bar- 
iron shear, made by the New Doty Manu- 
facturing Company, Janesville, Wis. It is 
of the usual lever type, operated by a cam. 
The cam is of such shape that it makes the 
cut quickly, and then permits the lever to 
stand still an instant before another cut. 
This allows time to adjust the iron between 
the two cuts without stopping the machine. | 
The machine starts and stops with a clutch 
that may be operated by either a hand lever 
or a treadle. 

The knives for round iron are rounded out 
so as not to flatten it incutting. Both sets of 
knives—for round iron and for flat iron—are | 
at all times ready for use without any change. | 


—_-a-—_—_ | lathe. 
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'Some Experience—The Old and the New. 


| 
| 


By A MECHANIC. 


Some years ago, becoming tired of the 
sameness of the work in the shop where I 
was then employed, and feeling that if I 
stayed there much longer I would turn into 
an old work-horse, I reselved to make a 
change, whether for better or worse. I found 
a job in a large city not far distant, in a shop 
which had been shut down for a number of 
years, but had been recently started again. 
I had a long talk with the foreman, who 
seemed to be a nice man and very courteous. 
He wanted to know what experience I had 
had; what kind of work I had been used to. 
My answers seemed to be satisfactory, and I 
hired with him for a general machinist. 
The next morning I went there to work, and 


after donning my suit of overalls I pre- | 


sented myself to the foreman. I was sur- 
prised to find that his gentlemanly and 
courteous manners were entirely changed. 
He addressed me in the same manner that a 
master might a new-bought slave: ‘‘ What 
do you let yourself for?” I did not wish to 
pick a row the first day in the shop, so did 
not give him the answer I wanted to. I sell 
A person 
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the work speiled. But with these lathes, 
after we got used to them, we could do good 
work. We could put blocks of wood on the 
ways, to fill the space between tail-stock and 
the carriage, and with a short bar of iron 
for a lever, and the last block of wood in the 
row for a fulcrum, we could pry the carriage 
along with the advantage of seeing the effects 
of each pry. The carriage was held down by 
a big weight, which would hold it down, no 


matter how far down it went, till the weight | 


brought up on the floor. We could turna 
shaft about straight by following the tool 
close with the calipers and keep pushing in 
or pulling out the tool as the measurements 
varied. 

But with my lathe in this shop the case 
was different. It had gone so far to the 
bad, under the management of the ‘‘ driver,”’ 
that it was even beyond the reach of schemes. 
It was one of these kind of lathes that, when 
turning a shaft, it is necessary to crowd the 
tool till the spring of the parts equals the 
pressure of the cut, and then, if the feed is 
thrown out without pulling out the tool first, 


the thing will retaliate by cutting the shaft | 


off. 

The job I had to do first was this: As I 
understood, it was for hollow shafts. A 
piece of 2-inch gas-pipe about 6 feet long, 
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BAR-IRON SHEAR. 


may hire a house and be at liberty to adorn 


| the walls with comic pictures for his own 


amusement, or do anything else, so long as 
he does not damage the property or its repu- 
tation; but no man can hire an American 
mechanic and adorn his back with pictures 
or mottoes for his own amusement. A me- 
chanic does not hire to amuse anybody, but 
to do honest work for honest pay. This 
touches the system of ‘‘ bulldozing.” ‘‘ Bull- 
dozing” is the way have of 
trying to amuse themselves at the expense 
of the men who are doing work for them. 
After the boss had got through with his 
bulldozing, he turned me over to a young 
fellow, who looked to me as though h>2 had 


some bosses 


| been picked out for what he did not know, 


because he did not have any respect for any- 


/body, and therefore, would make a good 


“driver.” 
I was at last shown the work and my 


I had seen poor lathes before: 


Progresso, an Italian contemporary, says | lathes with wooden beds and cast-iron track 
iron articles can be protected from rust by | screwed on, about the same as is used for 


sinking them near the negative pole of an | 


barn doors to slide on; lathes with chain feed 


electric bath compesed of ten liters of water, | and a steering wheel always ‘‘ far, faraway ”’; 
fifty grammes of chloride of manganese, and | very convenient when squaring a shoulder or 


200 grammes of nitrate of ammonia. 
the influence of the current the bath deposits | « 


Under | end of a long shaft, to go to the other end 


f the lathe and give the wheel a jerk, and 


on the articles a film of metallic manganese, | then go back and see what effect it had on 





which prevents them from rusting. the work; whether the tool was broken or 


with wrought-iron collars shrunk on each 
end. These collars were to be turned to fit 
bored holes in castings, which castings made 
bearings for the central shaft (I had to guess 
about this, for the boss, of course, would 
not tell me). It was necessary, you will see, 
to have the hole in the pipe abeut central 
with the outside of the collars, as the central 
shaft nearly filled the pipe. 

The way I started to do this job was this: 
I found a pair of old cone centers in a scrap 
box under the lathe. Putting one of these 
centers in the spindle, I was about to put on 
the back rest, and by holding the work at 
one end on the center, with a bolt in the 
face-plate, with the other end in the back 
rest running on the pipe, I was going to 
chamfer the inside corner with a tool to fit 
the cone center. I was stopped by the boss: 
‘*What are you doing? Don’t you know 
how to do that job? That won’t do at all. 
Take that right off. We have the time all 
made up that it takes to do that job, and 
that way won't do at all.” 

I did not have anything to say to this, ex- 
cept that, if he had anything better to do the 
job with he had better produce it. This 
seemed to be an idea for him, for he started 
right off. After a while he came back with 
a large cone-shaped mill. It had a taper 


Shank, and the tail spindle had a taper hole; 


on a drunk. 


of course these must fit. With some people 
anything will fit a taper hole. He drove 
this into the tail spindle with a hammer. 
These tapers conformed about as near as 7x 
inch in 6 inches. The fit was on the small end, 
so no matter how hard he drove it in, it was 
still quite a universal affair. . 

‘Go ahead and center them with that.’’ 
I went ahead, but they would not center 
with that. 
center. It was of no use; there was so much 
spring about that lathe it would conform to 
almost anything. The mill was very dull, 
and so was everything else I saw in that 
shop. 


I tried, as is done, with a square 


After a while I gave up the square center 

plan, and thought I would try a scheme. I 
put the mill in the other end of the lathe—in 
the live spindle. I packed it in paper, not 
for safe keeping, but to confine it to one 
locality. I then pressed the pipe on it hard 
enough to make it drive, and started up the 
lathe, and, by holding a piece of chalk, 
marked where it was out, and then held the 
pipe from turning with a dog, and, by press 
ing the pipe over, milled out the stock. As I 
'said before, the mill was dull, and it took 
about all my strength to screw the tool block 
over with force enough to make it cut, but I 
was beginning to learn that strength was 
needed to run that lathe, 
for it had got used to that 
kind of treatment. I was 
getting along pretty well 
in this way when the boss 
showed up again. 

‘*Now 
doing? 


what are you 
Don’t you know 
that? Why 
don’t you use it the same 
as a square center?” 

1 explained to him how 
it worked as a square cen- 
ter. He turned around and 
walked off without saying 
anything more. 

I think there were eight 
After a 
while I got them centered; 


how to use 


of these pieces. 


I then looked for lathe 
tools. I found one old 
side toel, which was all 


used up and unfit for fur 
ther use, and a diamond 
point which was about two 
inches too high. I went 
to my neighbors to  in- 
quire, but was not able to 
make them understand. 
I don’t think there was a 
man on that floor but the 
boss and I could 
speak English. (This was 
in the United States.) 
After a while I found 
the boss, who told me I 
would have to find what 
I could and carry them down to the tool 
dresser and have them fixed. I found another 
old side tool and carried them down to the 
tool dresser. 


who 


The tool dresser was a good 
There were at least twelve 
men with irons in that fire, and two working 
on the anvil at one time with different jobs. 
I happened to see a man running a planer a 
little ways from there, who I had seen before 
somewhere, and knew he could speak English, 
Ile told me 
the tool dresser was out on a drunk, and had 
not been around for two weeks; that that was 
a funny shop. I had begun to think so. My 
father was a blacksmith, and I have worked 
considerably with him, and can fix tools, but I 
would not attempt to work with so much 
help. I carried the tools back again the way 
they were, and managed to grind up one of 
the side tools so as to doa little with it. I 
managed, I think, to get two or three turned 
up by about a quarter of 6 P. M., when the 
boss came rushing up, all out of breath, 
and told me he had made a mistake in the 
length, and that they were all two feet 
too long ; that I would have the next morn 

ing to cut them off and shrink the collars 


many, I found. 


so I went to him for assistance. 


on again. 


The next morning I did not come in. 
Perhaps he thought I saw the need of going 


I went back in the afternoon 
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and got my tools. I have often wondered if 
he got that job done on time. 

Upon inquiry, I learned that all the experi- 
ence in a machine shop this man had ever 
bad to qualify him for a foreman, was a 
short time he had acted as a clerk for another 
foreman. He had never done, himself, any 
kind of work in a machine shop, except run 
errands and write. 

The next shop I went to work in, I found 
they too bad a ‘‘ driver” foreman, but not as 
I worked in that shop about 
six months, and had time to note some of 
When the boss gave ¢ 


bad as the last. 


= 


the peculiarities. 
job to a workman, he gave him to under- 
stand, with his other instructions, that there 
was not quite time to do the job, but if he 
would work for his life he might be spared. 
Everywhere in that shop I saw the results of 
so much hurry. If a man was doing a job 
on a planer, and had got ready to take it off, 
there was no attention paid for the next job 
those tools might be used for, but the great 
sweat was to get that job off and present it 
to the foreman ‘‘ on time.” There was one 
big box, and the surrounding floor, which 
held all the special tools for planing. If a 
strap and bolt could be got off together, they 
were thrown in that way into the common 
stock. Nuts were never put back on bolts 
after using ; it would take too much time. 
Tools were never cleaned after using. On 
the next job the wreck would be cleared away 


“é 


just enough to allow that job to be done, and 
There were very seldom any re 
pairs made, and never any new tools. 


no more, 


The question that occurred to me was: 
How did this thing start’ There were 
the remains of a good shop outfit. Some- 
body must have made these tools. There 
were racks on the walls, which had been 
used for holding tools not in use, but they 
were never used now. I saw pins which had 
evidently been used for holding bolts by the 
head. On going closer, and brushing the 
dust away, I found what had been white 
paper tags pasted over these pins, with the 
lengths of bolts that were supposed to be 
kept there. 
different kind of management from the pres 
ent one. My curiosity being aroused, I 
made some inquiries of some of the older 
workmen, and learned that there had been a 
progressive foreman there a few years ago, 
who had fixed the shop up so they could 
work, but he did not suit the managers, 
There was no need of asking more. The 
The old saying illus- 
trated, ‘‘ Man shall earn his bread by the 
Many have to see the 
sweat before they will believe a man is work- 
ing. The progressive foreman did not ‘* let 
to-morrow take care of things of itself,” but 
planned to live another day. He arranged 
things in such a way that a large amount of 
work could be done with little labor. This 
did not suit the managers, for they thought 
the workmen were taking things altogether 


I saw everywhere evidence of a 


rest is easily guessed. 


sweat of his brow.” 


too easily. 

I heard of a case in an old-time shop. <A 
small upright drill was bought. It was 
found necessary to sit, while working on it, 
for the table was low. The manager could 
not bear to see a man sitting at work, so he 
had that drill set up on a big pine block. I 
have seen a man doing a job, working in the 
hardest kind of a way, and I have seen 
another man do the same kind of a job in 
one-half the time, and without appearing to 
be working hard at all. 
proof of work done can’t be taken without 


It seems the sweat 
some consideration. By the use of special 
tools and a good system of management 
work can be done very cheaply. It is very 
hard to predict the limit that any kind of 
work can go in this way. 

There are shops now adopting these im 
Other places, in 
order to compete, are obliged to grind all that 
Some 


proved ways of working. 


is possible out of their workmen, 
have already gone so far that they now can 
not hire American workmen cheap enough, 
and are obliged to hire others. There is but 
one way that this can end, that is, the ones 
who do not keep pace with the times will 
have to step out of the race. 

At the time of the Aztecs in Mexico we 
are told there was a sort of quick express and 


mail system carried on between the city of 
Mexico and the coast. The conveyance 
was a man who would take the message or 
whatever it might be, and run with all his 
might to the next station, where a fresh man 
would take it, and so on. Does any one 
doubt that if such a system was established 
to-day, in competition with the railroads and 
telegraphs, that it could not live, even if the 
help was paid absolutely nothing ? It takes 
a kind of bravery to invest a large amount 
of money on special tool, where there is no 
real way of knowing whether the undertak- 
ing will be a success or not, till tried. It 
does not require much to copy our fathers, 
and depend on grinding the profits out of 
the workmen. The future successful ma- 
chine shop will be one where the mind is 
used as well as the hands. Self-conceit is a 
trait of human nature. A machine shop 
manager usually considers it a matter of 
vreat honor to devise anything new. He 
considers himself very smart, and usually 
takes a suggestion from any one as an insult. 

I believe this is wrong. I cannot see why 
an invention should entitle any one to any 
more credit than any other kind of work. 
Need a man be so very smart to devise any- 
thing new? Some are gifted with origin- 
ality, and are lacking in other essential things. 
I believe, if this idea of honor, of credit, of 
smartness was overcome, and the suggestions 
and little schemes were regarded as all other 
work, that things would be much improved. 

A man may be smart, he may be gifted 
with originality, and he may study for a long 
time, and devise something which he _ be- 
lieves to be just right, and can’t see any way 
to improve it. He may then allow one hun- 
dred men to study the same subject, and 
perhaps no one of them may possess the 
talents he himself does, but each one’s mind 
travels a different course; there will be 
oceans of space covered that he never thought 
of, and no doubt good suggestions made. It 
I owned a machine shop, I would post this 
notice in the place of the usual ‘‘ Rules and 
Regulations.” 

A STANDING OFFER. 

It is one object of this firm to employ the 
minds as well as the hands of workmen. 

Anybody in the employ of this firm may 
believe that he is considered to have good 
sound common sense, or he would not be 
employed here. 

There are oceans of undeveloped schemes 
that will be useful to this firm. We make 
this standing offer to anybody who will de- 
vise anything in the way of special tools, or 
ways of working which will be useful to us, 
and within our reach, to carefully study into 
the merits of each and every one, and accept 
and pay according to the merits of the 
schemes proposed, the same as for all other 
work. , MANAGER. 

Of course a great many of the schemes 
It might 
need an expert tg design the parts so as to 

Bi it is the germ of thought 
You say you are bothered 
now with too many schemes, and not enough 
worked out. Look a litle deeper, and see if 
itis not the many that are not good that 
bother you the most. Is it not out of the 
many that we pick ont the best? A’ person 
is liable to favor his own ideas, and so does 
not judge correctly sometimes, but with the 
ideas of others he sees things in their true 
light. 


proposed would need developing. 


do good service, 
we want to get. 


Lessons from the New Navy. 
One of the most noticeable things about 
the new navy is the way in which it is bring- 
In all 


the departments—naval construction, steam 


ing the young officers to the front. 


engineering, ordnance, and navigation—new 
improvements and new methods are con- 
stantly supplanting the old, and an officer 
must be a close student and a hard worker to 
keep abreast of the times. 

Modern ships are immense fighting ma- 
chines, in which all the latest improvements 
in electricity and magnetism, steam engineer 
Naturally, 
the young men, who have most of their pro 


ing, and ordnance are combined, 





more enthusiasm into these studies than the 
older ones, whose service is nearing an end, 
and who made very efficient officers in the 
old class of vessels, containing little ma- 
chinery and the old-style guns, and lighted 
with oil instead of electricity. When these 
older officers have gone into the new ships, 
in several instances they have found so much 
in their duties that was new to them that the 
increased labor and responsibility have broken 
down their health, and they have had to give 
way to younger men. 

One of the immediate results of this state 
of affairs will probably be the early retire- 
ment for disability of several of the older 
officers in the service. 

The improvements in material have also 
made necessary a higher average of intelli- 
gence among the enlisted men, and one of 
the most pressing needs of the service is some 
system that will secure better recruits, es- 
pecially for petty officers and machinists 
Sails have almost entirely disappeared from 
the navy, and while a large proportion of the 
enlisted men should undoubtedly be seamen, 
they should be at the same time men capable 
of not only learning the routine of the great- 
gun and rapid-fire gun drills, but of under- 
standing the principles on which the guns are 
made as well. In the modern ships, in addi- 
tion to the great triple-expansion main engines, 
with all their complicated parts, there are dy- 
namos, blowers, steam steerers, and auxiliary 
engines of all kinds and sizes, scattered in 
widely-separated parts of the vessel, and with 
the small number of engineers carried, a 
large and intelligent force of machinists is a 
pressing necessity. 

On every one of the new ships there has 
been complaint about the difficulty of getting 
Men such 
as are needed can command good wages on 


a sufficient number of good men. 


shore, and to induce them to serve on ship 
board two things are needed—good pay and 
good quarters on the ship. There is consid- 
erable complaint on the new ships about the 
contraction of quarters. Of necessity, much 
space given to quarters in the old ships is 
utilized for machinery and other purposes in 
the new, but all the contraction has been in 
the quarters of the crew and the junior of- 
ficers, while in the cabins of the admiral and 
the captain the tendency is to expand rather 
than to contract.—Washington Correspond- 
ence NV. Y. Times. 

ee ae 
LETTERS FROM PRACTICAL MEN. 

Critical Notes, 

Editor American Machinist : 

Mr. Bullock’s reply to my note about the 
loss by the indicator pipe leads me to think 
that I failed to make myself clearly under- 
stood about it, and I will try again. 

I assert that the only loss of steam by fill- 
ing the indicator pipe, when compression is 
sufficient to reach initial pressure, and ex- 
pansion runs down so that exhaust takes place 
at atmospheric pressure, is that due to con- 
densation in the pipe, and the extra friction 
caused upon the engine while doing the com- 
pressing. It is true that the compressing 
must be done by the power of the engine, 
but the compressed steam is like a spring. 
and, if allowed to expand again, it gives back 
to the engine all the power used, minus the 
extra friction on the engine caused by com- 
pression, so the friction and the extra con- 
densation due to larger surface in the clear- 








ance space is the only loss caused by clear- 
If the clearance 
be filled by steam from the boiler instead of 
compression, then the loss will always be the 
cubical contents of clearance space by the 
terminal pressure. Therefore it should be 
obvious that it costs less to fill the clearance 
space with compression, when it can be ex- 
panded again, than to fill it with steam direct 
from the boiler. In no case would the loss by 
filling the indicator pipe be equal to the area 
of the pipe multiplied by the mean effective 
pressure, for the greatest possible amount 
that can be wasted would be the pipe full at 
terminal pressure. Although compression 
can be used to advantage in filling the clear- 
ance space, it does not follow that it can be 
used to fill an unlimited quantity of space, 


ance space in such a case, 


fill a clearance space exceeding 12 per cent. 
of the piston displacement; but any clearance 
within that amount can be filled most eco- 
nomically by compression. BELL CRANK. 

y ; . 
Economy in the Foundry. 
Kditor American Machinist : 
‘Nails are cheap enough.” This is what 
I heard a molder say the other day-as he 
yas walking through the shop with more 
nails in his hand than he could conveniently 
handle, and consequently was dropping 
them on the ground. 
Yes, that is a fact, by the single or dozen; 
but if every molder went to the keg fora 
handful of nails and lost half before he got 
to his floor, nails would cost a great deal. 
There isa foundry not a hundred miles 
from this place (Cleveland) where the nail 
keg was left open to everybody that came 
along to take a grab, and tbat made the 
proprietors think they were paying too 
much money for nails, So they made a 
rule that no nails were to be given out 
without an order from the foreman. The 
result was surprising. Instead of using up 
five kegs a week, one keg in five weeks 
sufficed. 
And I think it isa very good rule, as it 
makes men more thoughtful of their interests, 
and likewise of the interests of the proprie- 
tors, instead of throwing out all that 
accumulates in the riddle aftera lot of the 
sand from the heap has gone through it. 
Look it over, and pick out all the nails and 
spikes, and put them in a box, and then 
when you want some you will know where 
to get them without going to the foreman 
for an order. IHle has plenty to do without 
writing orders. 

Another thing is the willful waste of flour. 
It seems to me that some molders could not 
work in a-foundry if there was no flour to be 
had; they could not see to close their molds 
without it. Flour is well enough in its way, 
but when a molder plasters a pound or two 
on each mold, when he could do as well 
without it, it is willful waste. It seems 
strange to me sometimes to see old country 
molders throwing flour over their molds. 
I don’t think they ever saw it done there; at 
least I never did; but they have seen other 
molders do it here, and they think that as 
they are-in Rome they must do as the 
Romans do; but it is all a habit, and it ought 
to be stopped. 

There is another instance: A molder has 
got a piece to make in green sand; he has a 
helper or laborer with him to shovel sand, 
pick up gaggers, clay-wash them, etc., and 
consequently has lots of time to mix clay- 
wash. But no, he lets it go till the last 
minute, when it is wanted, and then he runs 
for a shovelfui of flour, and puts that in the 
clay-wash pot, and calls it clay-wash; it 
answers its purpose well enough, but it is 
too expensive when there is plenty of clay. 
If the man had to get an order for flour, that 
would be stopped too. 

The other day I saw a molder (after 
sifting sand on his pattern) throw a lot of 
flour on it. I asked him what it was for, 
and he told me that it was to throw a light 
to set the gaggers by; that was a new 
wrinkle to me, but I did not see that there 
was any gain in it. 

Now I would like to say a word to fore 
men and proprietors. When I go into a 
foundry I generally look around to see some- 
thing new; sometimes I do, and sometimes I 
don’t; but one thing I always see, and that 
is the great waste at the tumbling barrels. 
They need to be watched every day, as the 
staves wear out and the iron runs through, 
and then itis wheeled to the dump. It is 
surprising, the amount of metal wasted in 
this way. It has not been long since 1 went 
into the mill-room and put about half a 
shovelful of the stuff that came through the 
mill ina quarter-inch riddle, took it to the 
bosh and washed it out, and there were about 
seven pounds of iron left in the riddle. 

A good many foundrymen do not like to 
put the ‘‘ shot” in the cupola, because it lies 
so close that the heat cannot get through it 
well, and has a tendency to bung up the 
cupola; but a very good way to do with it 








fessional careers before them, enter with 


and I think it does not pay to undertake to 


is, when the pigs are made, to take spare 
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iron, put as much of it in each pig as you 
think well, and the big pigs will eat up all 
the little ones. 

Another good way is to take a walk to the 
dump now and then, and see what is wheeled 
out. After a shower of rain you will be 
able to pick out lots of iron, nails, spikes, 
gaggers, etc., and if you don’t find some of 
your iron flasks you will be doing well. 

The other day I went out and saw a lot of 
stuff that had come from the grinding room; 
there was about a small wheelbarrow full, 
and it looked as if there might be some iron 
in it, so I had it riddled, and there were 
seventy-five pounds of iron. 

Cleveland, Ohio. Tos. WATHEY. 

How He Cut His Finger Of, 
Editor American Machinist : 

The singular accident related in the AMER- 
IcCAN MAcutnist, September 18, reminds me 
of one which I witnessed some ten years ago 
Its similarity consists in the unaccountable 
manner in which the victim put his finger 
where it had no business to be. It may be 
well to say here that this man had not a par- 
ticle of humor in his disposition. He was no 
joker. He never cracked a joke himself, or 

yas known to indicate in any manner any 
perception of a joke that any one else perpe- 
trated. He was exceedingly taciturn, not 
ill-natured, however, but always attending 
to his own business, and oblivious to every- 
thing which did not concern him. This trait 
made his conduct on this occasion the more 
strange. 

His business was packing mowing ma 
chines, and in the harvest season he was ac- 
customed to go into the field as an expert 
with harvesting machines. One day he sud- 
denly left his work, went down a flight of 
stairs, and looking neither to the right nor 
left, walked like a somnambulist through a 
room 500 feet long, thronged with busy 
workmen, turned, and crossed through a 
sheltered archway to another building, went 
straight through the room to where a grain- 
binder was running on trial, and, without 
pausing a moment, put the index finger of 
his right hand out immediately on a certain 
part of the machine, and as quick as it was 
laid there the binder needle came down upon 
it, and cut it off between the first and second 
joint. It just hung by the skin. He pulled 
his hand back, clapped the other hand over 
it, and walked out as straight as he came in, 
without uttering a syllable, leaving the by- 
standers so paralyzed with amazement that 
it was as much as five minutes before one of 
them stirred, or could move his tongue 
enough to articulate, ‘‘ Well! that is the 
doggonedest foolish trick I ever did see a 
man do.” After a while some one had sense 
enough to trace him up, and found that he 
had gone, in his usual straightforward man- 
ner, to have his stump dressed by the sur- 
geon, but no one could ever get a word out 
of him in explanation of his singular con- 
duct. It seemed as though he was just fated 
to do it. TyRo. 

Core-oven Carriage. 
Editor American Machinist : 

The accompanying illustrations represent 
different views of a core-oven carriage. Its 
usefulness will be apparent without much 
explanation. Fig. 1 represents an elevation; 
Fig. 2,a plan; Fig. 3,a 
Figs. 4 and 5 show a single rack in detail. 
These racks are the most important parts of 
the carriage; some of them are 12 
high, others 8 inches; they are interchange- 


cross section, and 


inches 
able. They can be placed on the carriage 
either lengthways or crossways, to suit the 
core; when placed crossways their length is 
limited by the width of the oven door, They 
are very handy for loading or unloading; as 
soon as one rack is filled, another one can be 
placed on top of it, and so on until the car- 
riage is loaded to its full capacity. The cast- 
ings required for the carriage, except the 
wheels, never left the foundry; it did not re- 
quire a machinist for fitting it up. One 
pattern only is needed for all the racks. For 
the convenience of the core maker, I made 
two racks with flat feet as shown at a, Fig. 4; 
they are handy for sliding them onto the 
carriage, sometimes enabling two men to 





place a core into the oven, which formerly 
required four or five men; and the two men 
can do it better than five. Those who have 
had experience in handling cores, and carry- 
ing them into the oven, will readily see the 
We havea 
large oven with suitable carriage, but it re 


usefulness of this arrangement. 


quires a great deal of coal; and at times, 
when there are not enough cores to fill it, the 
carriage here shown comes in very handy, for 
which the small oven can be used, and saves 
hard work, and the cores can 
always be made to dry in time. I have 
known an order for two 6-inch columns 18 
feet long to come in the foundry at 10 o’clock 
in the morning, and at 3 o'clock in the after- 
noon the columns were cast. Our small oven 
is in use from Monday morning until Satur- 


seaman f") 


coal, time, 
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with a forked twig, was consulted as to the 
probability of finding water in that location. 

A forked twig was cut from an apple tree, 
and grasping a fork of the twig firmly in 
hand, the backs of the 
downward, the free end of the twig pointing 


each hands being 
upward, walking slowly over the ground, as 
he advanced to a point over the water-course, 
the free end of the twig would begin to in 
cline in the direction of the water, and when 
he stood directly over the water, the end of 
the twig 


pointed directly downwards ; as 


he proceeded, the twig would continue its 
inclination finally 
the attraction would be lost. 


toward the water, until 
Turning about and walking over the ground 
This 


for some distance. 


results shown. 


water-course was traced 


again the same were 
The first well was abandoned, and another 
If the 


| forks of the twig can be held tightly enough, 


| dug, and water was found as located. 
ithe free end, as it travels through the are of 
| 180 degrees, will produce a torsion that will 
| be quite perceptible in the forks of the twig. 

Until within a few years, there lived in 
Lancaster, Mass., a man who made it a part 
|of his business to locate water for parties 
An uncle 
of mine locates water-courses, and his daugh- 


wishing to get water from wells. 


ter also possesses the same gift, if I may so 
term it. 

_ That there are persons able to locate water 
by the aid of a forked twig is a fact beyond 
| dispute, and I should like to see a true ex 
planation given, JouN BARNARD. 
Atlanta, Ga. 


Proving Square Root, 
Kditor American Machinist : 

In your issue of Sept. 18th, J. G. Aldrich 
gives a rule for proving square root; the rule 
is simply an extending of the old principle 
|of casting out nines, which I have always 
considered far from a perfect test, my reason 
being, one cannot by this rule discover a mis- 
take of 9, and one is certainly just as liable 
| to make a mistake of 9 as of any other num 
| ber, and even if not, I claim that any rule 
in arithmetic that is not 
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Fig. 2. 


(dW universal should be barred; 
this is, in fact, an attempt 
to find a ‘‘royal road,” or 
a short cut, where there is 
found. For 
example, I have to find the 
root of 488,025, and bring 
695 as my answer; then | 


none to be 


AN 


apply the rule given, viz.: 
" = ‘Divide the sum of the 














digits of the root by 9, 
square the remainder, and 
divide this by 9. The last 
remainder should equal the 
remainder obtained — by 
dividing the sum of the 
digits of the square by 9.” 

Root of the 


digits, 20 + 


695, sum 

9 2, with 2 
remainder, 2? 4+9—0, 
remainder, 4; then taking 
the square 483,025, 


22 + 9 = 2, 


sum, 
remainder 4, 
correct ! 


Then I take the number 


483,115, or 483,205, and 
making a mistake, — still 


bring the root 695, which, 
by the rule given, | prove 








CORE-OVEN CARRIAGE. 


day night; and in it, all the ladles, large and 
small, from a hand-ladle to a two-ton ladle, 
are dried, besides all the small cores needed 
the day and night. 
paid for itself in a month by saving coal 
and hard Any 
one can make it and use it. 
V. GEISELHART. 


during The carriage 


labor. It is not patented. 


The Divining Rod, 
Editor American Machinist : 

As our friend W. H. Booth desires more 
light on the use of the divining rod, I give 
some facts that came under my observation 
in sixty one or two. 

Wishing to get water near his barn, my 
father began digging a well; when a few feet 
down, a neighbor who could locate water 


correct, also! and yet there 


is an error; and I might 
go on multiplying examples, showing cases 
where there would be an error, cither in 
the square or the root, or both, and if the 
sum total of the digits in either case should 
be the same as if correct, or if there were a 
difference of 9 Or a multiple of 9, then I, 
depending on this rule, should consider my- 
self right, and yet be wrong. 

Therefore I conclude that there is no safe 
proof but the old one of inverting the sum, 
and working back, squaring the root, and 
thus finding if the result is correct. 


Chicago. P. 8S. DINGEY. 
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In 1889 the number of buildings put up in 
New York was, as per reports, 6,722. In 
Philadelphia the number was 11,965. The 
total cost of buildings in New York was 





nearly three times what it was in Philadel 
phia. The reason for this liesin the fact that 
in Philadelphia a large proportion of the 
buildings have been built by mechanics, and 
will be occupied by them and their families 
alone, while in New York the buildings fo 
habitation are modern rookeries, where hun- 
dreds of people are 
that is everything but desirable. 
Philadelphia is way ahead in this respect. 


brought together in a 
contact 


<> — 
Sketches of an Apprenticeship. 


By W. 8. Rogers. 
IV. 

One thing ‘‘the old man” did for his ap- 
prentices, that I have never seen in vogue 
elsewhere, was to give each one a half-holi- 
day once a month, to visit the other shops in 
town, and add to his store of information 
and see how other people did things. Some 
of the boys used to go fishing at such times, 
and give the boss a vague account of their 
supposed visit, but the greater number en- 
joyed their half-day to the fullest extent, and 
many were the handy kinks we picked up 
and many the things we learned how not 
to do. 

li was also the implanting of a habit that 
has become so strong that to-day I cannot 
pass by a machine shop without going in. 

I got an idea the first shop I visited. The 
cub there was up in many things ; he could 
run the lathe, shaper or drill, and I felt 
small during the two hours I spent in his 
shop. He had to drill a 3-inch hole, so tak 
ing the g-inch flat drill, which, by the way, 
was the only one in sight, to the blacksmith, 
he told him to ‘‘stove” it up to 3 inch, then 
he ground it. Oh, my, but didn’t I feel my 
lack of knowledge as he gracefully swung 
himself around that After he 
had the ?-inch hole drilled, one of the men 
gave him another piece of work to have 
f-inch holes drilled in it. Did he get a @- 
inch drill?) No, indeed, he just took that 
‘inch one out to the blacksmith, and had 
it drawn down to 2, and drilled his holes. 

I did not stop longer to see if he could 
convert it into a planer or lathe tool, but I 
do recollect seeing him toss it behind the 


grindstone, 


drill press as I was going out. 

Next morning I gave the old man a glow- 
ing account, but didn’t tell him the drill 
kink. I would bring that out later when I 
got promoted to the drill press. Well, the 
time afier patient and | 
worked my kink. I had been drilling a 
:-inch hole, and the foreman told me to drill 
a }-inch hole in some work. 


came, Waiting, 


Now was my 
time to illustrate to that aristocratic chap in 
the tool-room my independence. So the 
blacksmith stove it up, and I ground that 
drill with the same flourish the other fellow 
did. ‘Then | made the hole and measured it. 
Well, it was an inch ,hole, and made with a 
}-inch drill. Great discovery. Almost burst- 
ing with importance, I sought the foreman 
and explained it. He calmly called me ‘‘a 
}-inch blockhead,” as he threw the piece of 
iron inthe junk pile, aud taking me to the 
tool-room gave me a lasting lesson in drill 
grinding, while that tool-room aristocrat of 
a jour. looked whole volumes of sarcasm. 
That evening at quitting time the old man 
quietly asked me where I first learned to 
grind drills, and I told him, 
the moral of the lesson : 


Then he drew 
‘*My boy, never 
try to do a thing just like some others, unless 
you know why they did it and how. Don’t 
try imitation without a complete under 
standing. There are many people trying to 
build 86-inch lathes just because the firm on 
the next block is doing seemingly well at it, 
without the slightest idea of the how and 
wherefore of it, and they are always wonder- 
ing why they don’t succeed.” In my travels 
I have had reason to remember the old man’s 
remarks, 
_ paieccnnes 

The report is that two or three oil compa 
nies have combined, moved to Toledo, and 
propose to establish a company in opposition 


to the ‘* Standard.” This makes nice talk, 


but what it really means is that the Standard 
will be strengthened to the extent of engulf- 
ing the new enterprise, 
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A Lack of Skilled Mechanies. 


fact that in some of the 
mechanical industries of the country there is 
lack of skilled workmen. The best evidence 
in the world of this is that in the machine 
business, for example, some shops have been 
running for months without a full supply of 


It isa important 


men, notwithstanding efforts to precure 
them. This is equally true in other mechan- 


ical lines of business. We mention only the 
machine business, because that will suffice for 
anexample. There are enough men in the 
country for the work to be done; probably, 
as some argue, the number great; 
that is, there are probably more men in the 
country to-day than could, by any possibil- 
ity, find work at wages upon which they 
could decently live and support fami- 
lies. But they are not properly divided up 
amongst the industries. In those branches 
where little skill is required there are, gen- 
erally speaking, more applicants than there 
are jobs. This is made apparent every day. 
It is something the most unobserving can 
see. One reason for this is the efforts that 
have been made to secure immigration. 
Then, men, as mere workmen, can get alorg 
with little capital in the way of preparation, 
hence the tendency to over-crowding, just as 
there is an over-abundance of small stores 
that require but little capital to stock. 

Then in the so-termed genteel occupations 
there is more than abundance of labor. <A 
man who advertises for a salesman is likely 
to be confused by the number of applicants, 
or he can find a townful of boys to Icarn 
some genteel business where the future pros- 


is too 


pects are compassed by about eight dollars a 
week, 

It is in those trades where the demand is for 
a combination of work and skill—knowledge 
—that the scarcity is felt. There are too few 
who are skilled in these trades —too few who 
are skilled mechanics in the proper sense of 
the word. The evidence of this is not in the 
fact that manufacturers are obliged to make 
an effort to find such men, but that they 
not find them after the effort. 

Various reasons 


do 
are assigned 
according to the bias of the 
this. It 
trades unions. 


generally 
individual—for 
is common to put the blame on 
And there may be instances 
this is true. But we think the fault 
is not principally here. In fact, we think 
the objection of trades unions to the taking 
of apprentices is scarcely operative except in 
instances where there has been labor trouble, 
and growing out of this there has been an in- 
tention on one side to immeasurably increase 
the number of apprentices, with a view to 
obtainivg an advantage, and on the other 
side an intention to restrict the number, with 
a like object. However this may be, it does 
not apply to the machinist trade, in any ap- 


where 


preciable degree, at least. On the other 
hand, it seems to be a fact that cannot be 
gainsaid that in the trades where it takes 


some years to turn out journeymen few ap- 
prentices are taken, and this is the principal 
why the supply of 
short. Why this is so is that it is generally 
believed that there is nothing made on the 
work of apprentices, or at least that what 
litle is made more than offset by the 
trouble involved. And if the reckoning is 
made in dollars and cents—and for the time 
being—this is probably true, yet in any ma 
chine shop there is, at least, 
to lose m oney on apprentices. 
It has been the practice in this country for 
to run works mainly with 
boys who to do but 
mechanics 


reason journeymen is 


18 


no occasion 


some years large 
men and 


one kind of work, 


never 
of 


expect 


and, course, 


are not turned out of such shops. But we 
are getting more—a good deal more—into 


the 
for ice- 


kinds of work that are not turned out by 
thousand 
making and refrigerating, big guns and large 
tools for making them, 
vessels, and the vessels themselves; 
this kind has 
parison, 
skilled 

come up from the experience gained by drill 


pieces. Heavy machinery 
large engines for war 
work of 
by com- 
and the doing of such work calls for 


increased enormously 


mechanics—for men who do_ not 


ing certain sized holes in certain pieces for 


ten years, or equivalent operations. It re 





quircs the experience gained in the machine 


shop, the foundry, the boiler shop and the 
shipyard; men who have learned trades and 
know the correlation of the different parts of 
machines and machinery; and these are the 
men it is found are scarce. It could not be 
otherwise. 
The idea that boys can be turned out of 
schools, ready to do the work required in the 
big machine shops growing up in this coun- 
try is fallacious. In the first place boys do 
not graduate from technical schools to be- 
come mechanics, and even if they did they 
still have their trades to learn, very much as 
if they had never been to school; and in 
the instance of manual training schools the 
case is not materially different. Manual 
training schools are advantageous in a de- 
gree. If properly managed they give a boy 
a certain start in learning a trade, and they 
may be of even more service to boys who 
propose, as men, to stick to—turning bolts, 
for instance. But these are not the men that 
are lacking now. As we said before, me- 
cbanics are wanted, and the only satisfactory 
way to remedy this is one that will require 
time. The shops must make more mechan- 
ics. There is not much money in it, except 
in prospective, but in the end it will pay, and 
it will be a good thing for the country. We 
shall then soon cease to hear that we have to 
look to foreign countries for a supply of 
skilled mechanics. 
~ in 

The members of the Farmers’ Alliance in 
the cotton growing States are impressed with 
the idea that they do not get their share of 
the profit in the cotton crop of the country, 
and to the end of a more equal division of 
profits, have determined to store their crop 
until more (to them) satisfactory prices obtain. 
The farmers who raise cotton, or many of 
them, borrow money on the strength of the 
prospective crop, hence the bankers and 
brokers who have advanced money are in 
tribulation. It is said that European capi- 
talists are willing to advance the farmers 
money on their cotton thus stored, and that 
if this fails then the home broker and mer- 
chant must do the best they can; the gin 
will break down, or some other accident will 
occur to prevent getting the crop ready for 
the market. The farmers reason that they 
have heretofore been unmercifully crushed 
by the brokers and merchants, and that they 
are fighting in self-defense. There is prob- 
ably much truth in what they say. It is the 
outcome of an unsatisfactory way of doing 
business: viz., selling something not in exist- 
ence; a sort of Wall street operation. 
Ze 

Recently noticed the fact that the 
steamship Teutonic beat the New York by 
an hour or two in the transatlantic voyage. 
Now the New York has beat the Teutenic 
by fourteen minutes. There is something a 
trifle suspicious in these close margins. To 
those who realize, in a small degree, what a 
difference of only fourteen minutes in a race 
of 3,000 miles between two great steam- 
ships means, the margin appears mighty 
small. It is probably all right, but it seems 
to indicate that great strides have been made 
in the science of steam navigation, as com- 
pared with the use of steam on land. Imag- 
with their respective 
trains, making a forced trip of 3,000 miles, 
and coming in within a quarter of an hour 
of each other. 

- <= 

The Government of the United States, per- 
sonified for the occasion by Secretary Win- 
dom, has come up nobly to the help of Wall 
street speculators. It may be best that this 
is so, but if it is, it is not because these spec- 
ulators are deserving of any consideration. 
It is because by heiping them out their ope- 
rations may be rendered innocuous so far as 
the rest of the country is concerned. These 
speculators, who were engaged in cornering 
crops, and other similar harmful operations, 
could well be left to their fate, were it not 
that their downfall would drag innocent 
parties down with them. 





we 


ine two locomotives, 


a <-> —___— 
These are times of great undertakings. A 
bridge across the Hudson River, at New 


York, and a tunnel under New York Bay, 





are among the greatest proposed American 





schemes. But these are put quite in the 
shade by the proposed tunnel under the 
English Channel, connecting England and 
France. It is said that, so far as investiga- 
tions have gone, they demonstrate the entire 
feasibility of the plan. 

“> 





Literary Notes. 


PRACTICAL TREATISE ON INJECTORS AS 
FEEDERS OF STEAM BOILERS. For the use of 
Master Mechanics in charge of Locomotive, 
Marine and Stationary Boilers. With numerous 
cuts. By George N. Nissenson, Engineer. 

This work is intended for those who use 
the injectors daily, and not for those who 
manufacture them. In consequence of this, 
the theory of the apparatus and its principles 
are gone into only so far as they are apt to 
facilitate the practice, and can be made com- 
prehensive enough, even to that man who 
hardly has any opportunity for theoretical 
studies. The main object of the book is to 
explain to the practical engineer the rudi- 
mentary principles of the injector, so that its 
action will be understood, and enable him to 
make it work in case it fails todo so. The 
principle of the injector is very plainly 
stated, although great exactness in the calcu- 
lations which are based on the principles is 
not aimed at. 

Besides the ‘general principles explained, 
and which are common to all injectors, the 
book contains the Cescription and the direc- 
tions for operating all the most approved 
patterns of injectors now in use. 

The whole makes up very interesting 
reading for those who have charge of in- 
jectors, and no one, who is not already 
familiar with the different forms of injectors, 
as described in various trade catalogues, and 
the action of the injector, can fail to be 
benefited by a careful perusal of the book. 
Even the fact of having the descriptions of 


so many different injectors in one book 
should make valuable to all interested in 
injectors. The book is published by the 


author, 160 East 109th street, New York. 
Price, 50 cents. 











Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 


(3887) L. E. F., rr; Ohio, writes: I wish 
to make cast-iron balls, to weigh 10 pounds 
each. The shell is to be 4 inch thick. What 
should be the outside diameter of each ball? 
You need not pay any attention to the core 
holes in the shell, as these will be plugged. 
The balls will be made of common gray iron, 
and a few ounces either way will not make 


any difference. A.—Outside diameter, 5,% 
inches. 
(888) W. C. N., Dundas, Canada, asks: 


Can you give me any information of applying 
silicate soda or soluble glass to a stone build- 
ing which is becoming disintegrated from 
some cause oranother? We have applied cold 
as in ordinary painting, but it runs off, and 
is consequently useless. A.—We do not 
like to advise you in this matter, as we have 

had no experience in this line. Butif any 
of our readers will furnish the information 
we shall take aenteniy in publishing it. 


(889) W. L. S., Dallas, Tex., writes: 1. 
Please inform me e where, and at what price, 
I can get a book treating on the gas engine 
and pumps. .A.—Quite a number of books 
relating to gas engines have been published. 
In some of the books the subject is treated 
from a practical standpoint, and in others 
from a theoretical one. Since we do not 
knew how far you have advanced in the ele- 
mentary studies, we may disappoint you in 
recommending any particular book. As to 
pumps, probably the ‘‘ Practical Hand Book 
on Pump Construction,” by P. R. Bjérling, 
price $1.50, may suit you. In any event, it 
is always advantageous to have more than 
one book treating on a particular subject; 
we would therefore advise you to get a 
catalogue from a dealer in scientific works 
and make your own selections. Will the 
quality of the gas affect the running of the 





engine? A,—Yes. 3. Some days the engine 
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runs well, and again it will barely start. 
What is the cause of this, and how can I 
remedy it? .A.—A little reflection will con- 
vince you that with so many different gas 
engines in the market, it is impossible for us 
to locate the cause of the trouble unless we 
know to what kind of engine you refer. 
Your question is very indefinite. 


(890) X. Y., New York, asks: How is it 
that in a compound engine of the Corliss 
type, where the outside laps are two dis- 
tinct features, that one eccentric controls 
them both? For instance, in an engine with 
ordinary slide valves the throw of the eccen- 
tric is equal to twice the lap of the valve 
plus the width of the steam port, and if the 
valves for two cylinders are not alike, one 
eccentric cannot move them correctly. A.— 
In a Corliss engine of the compound type the 
travel of the valves is regulated by the 
length of the arms which transmit motion to 
the valves. In many engines of this type the 
arms which transmit motion to the high- 
pressure valve are shorter than the arms on 
the low-pressure valves, and in this manner 
one eccentric can transmit the required 
motion to the valves in both cylinders. In 
the Corliss engine the throw of the eccentric 
is not necessarily twice the width of the 
steam port and the lap; indeed, in many 
cases it is greater. 2. The diameter of the 
low-pressure cylinder in a small compound 
engine is 24 inches; what should be the di- 
ameter of the high-pressure cylinders? A.— 
For a steam pressure of about 80 pounds per 
square inch we should make the diameter of 
the high-pressure cylinder 1} inches. 


(391) McB., Philadelphia, Pa., writes: Do 
you know of any contrivance in steam drums 
to prevent water from coming over into the 
cylinders of engines? We know of separa- 
tors and traps to catch the water after it 
leaves the boiler, so as to prevent it from 
going to the cylinders. But what we desire 
to know is as follows: We have a very 
small boiler, and have no space for a larger 
one. It makes steam very fast; in fact, it 
can make as much steam as we can use, as it 
has the exhaust in the smoke-stack. And if 
we start at a pressure of say 70 pounds, with 
the engine running at a high rate of speed, 
the steam will run up to say 150 pounds, and 
we will have to open the fire-door to prevent 
the boiler from blowing off steam, as the 
safety valve is set at 150 pounds. If we open 
the throtule valve to increase the speed to 300 
revolutions, the boiler primes and carries the 
water over to the cylinder. The exhaust 
steam creates a sufficient draught for making 
plenty of steam, but we are unable to pre- 
vent _ehgae. | The steam drum is 15 inches 
diameter and 12 inches high. Do you know 
of any baffle plate or other device to prevent 
the water from coming over with the steam? 
A.—If yeu had given us the size of engine 
and boiler, and the manner in which the 
steam pipe is connected to them, we would 
have been in a better position to advise you 
correctly. But, from what you have stated, 
it is evident that the draught is too strong, 
and to reduce it, we should advise you to in- 
crease the opening through which the ex- 
haust steam passes inte the stack. You 
should also increase the size of the steam 
pipe near the dome, so as to reduce the 
velocity of the steam as it flows out of the 
boiler, and cover the pipe well to prevent 
condensation. The steam pipe should extend 
horizontally as far as possible into the dome 
near the top. A cap should be put on the 
inner end of the pipe, and the latter should 
have several rows of small holes drilled 
along the entire length of its upper side; the 
aggregate area of these holes should be at 
least twice the area of the steam pipe. The 
steam pipe in the dome should also have one 
small hole near the point of exit for drain- 
age. Increasing the size of the steam pipe 
will not only reduce the velocity of the steam 
as it flows out of the boiler, but it will also 
add to the capacity of the dome, all of which 
will tend to prevent priming. Of course, 
good judgment should be used in determin- 
ing the size of steam pipe, as it will be 
disadvantageous to have it too large. 


(392) Young Engineer, Chester, Pa., writes: 
I chanced to tind in a back number of the 
AMERICAN MACHINIST, June 27th, 1885, ques- 
tions given in the examination of stationary 
engineers. I have worked out Questions No. 
47 and No. 48, and enclose the answers. 
Please let me know if Iam right. If I am 
wrong, please correct, and give the proper 
way for solving the problems. Question 47 
is as follows: What will be the weight, in 
pounds, for a ball for a 4-inch safety valve, 
the distance from the fulcrum to the center 
of the disk being four inches, and the weight 
of the lever 124 pounds, and its center of 
gravity 20 inches, the weight being placed 
20 inches from the center of the disk, and the 
pressure of the steam 50 pounds? Also the 
disk unconsidered? A.—Your answer is 
wrong ; and judging by the manner in which 
you have worked out the example, we con- 
clude that you are not thoroughly posted on 
the principles on which all these safety 
valve problems are based. Since questions 
of this kind are frequently given to station- 
ary engineers, and since quite a number meet 
with difficulties in solving them, we shall 


endeavor once more to point out the element- 
ary principles as clearly as possible, believ- 
ing that, if these are throughly understood, 
the solutions of problems of this kind will 


appear to be very simple. In all ordinary 
safety valves of the kind here shown we 
have four parallel forces acting in vertical 
lines on the safety valve disk, namely the 
steam pressure acting on the disk ; the weight 
T acting on the end of the lever ; the weight 
of the lever acting in a vertical line through 
its center of gravity G; and the weight of 
the valve and spindle acting in a vertical line 
at a distance B fromthe fulcrum /. Again, 
it will be noticed that only one of these 
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downwards. These forces act with a given 
leverage, and in order to determine what 
turning effect each force will have, we must 
take the leverage into account. To do so, 
we multiply the force by the distance from 
its line of action to the fulcrum. This 
product is called the moment of the force 
about the point (in this case about the point 
F), so that we may define the moment of a 
force about a point to be numerically equal 
to the product of the force, and the perpen- 


action. For instance, the total pressure on 
the disk is equal to its area, which is 12.566 
square inches multiplied by the pressure per 
square inch, which is here given as 50 pounds, 
hence we have 12.566 x 50 = 628.3 pounds, 
which is the force acting upwards ; this force 
acts in a line 4 inches from the fulcrum, 
hence the moment of this force about the 


The unit of moment depends on the units of 
force and distance ; if the force is given in 
pounds, and the distance to the fulcrum in 
inches, we obtain inch-pounds; if, on the 
other hand, the distance is in feet, and the 


confusion it is always best, in safety valve 


the force in pounds. Now, the foregoing 
rule for finding the moment of the force on 
the disk about the fulcrum /' may be given 
in a symbolic expression ; and indeed these 
symbolic expressions are of great advantage 
in computation, because they do not tax the 
memory so much as rules in the ordinary 
language, and they are read with far greater 
ease, and consequently mistakes are not so 
liable to cecur. Let P denote the steam 
pressure in pounds per square inch on the 
disk; A, the area in square inches of the 


center of the disk to the fulerum #. Then, 
from the foregoing, the moment of the force 
on the disk about the point Fis 

Px AX B=moment. (1) 
In a similar way we may give a symbolic ex- 
pression of the moments of the other forces. 
For instance, to find the moment of the 


and B for the distance from line in which 


W, X B=moment of the weight W,. (2) 
Again, let W, denote the weight in pounds 
of the safety valve lever; G, its center of 


Lastly, let 1 denote the distance in inches 
from the fulcrum F to the center ce of the 
ball, and 7’ the weight in pounds of the 
we have then, 

7 x< £=moment of the weight 7. (4) 
All these moments are of course about the 
fulcrum #. Now, when the steam pressure 
is just sufficient to lift the valve, we have 
then a state of equilibrium, and in this state 
the sum of the moments acting upwards 
must be equal to the sum of the moments 
acting downwards. In ourexample we have 
only one moment acting upwards, namely 
Px AX8B; all the other moments act 
downwards, and their sum is equal to 

(Wy X B)+ (Ws; x C)+ (7x L). 

From what has been said, we have in a state 








of equilibrium 





forces acts upwards, namely the steam press- ; an equation. 
ure on the disk; all the other forces act | tion as indicated by the signs, we have 


dicular let fall from the point on its line of 


point F’ is 628.3 x 4 = 2,513.2 inch-pounds. | 


force in pounds, we obtain foot-pounds. We | 
may take the distance in inches or in feet, the | 
final result will be the same; but to avoid | 


problems, to take the distance in inches, and | 


disk ; and B, the distance in inches from the | 


these weights act to the fulcrum /’; hence | 


| 
| 
| 





Px Ax B=(W, XB)+ (Wa, x OY + 
(T X DL). 

This gives us the relation of the moments, 
and with this symbolic expression we can 
easily work out any safety valve problem. 
To apply this to the example, it must be re- 
membered that, according to the given condi- 
tions, the weight of the valve and spindle is 
not to be taken into consideration, conse- 
quently the moment W, X B must be thrown 
out of the formula; we have, therefore, 
EM ABs OW XxX GC) (2 & oO) 
Now, substituting for the symbols their 
values we have, 
50 X 12.566 X 4” = (12.5 x 20”) + (7x 20") 
which is equal to 

2,513.2 = 250+ (7' x20") (6) 
In which 7’is an unknown quan- 
tity; that is, 7’ is the weight re- 
quired. To find 7, we must put 
all the known quantities on one 
side of the equation, and the un- 
known on the other, and thus 
obtain 

2,518.2 — 250 = 7 x 20". (% 
It will be here noticed that, in 
transposing the moment 250, we 
have given it a minus sign; a 
little reflection will show that this 
is as it should be. To impress 
this change of sign on the mem- 
ory, we will say that in transpos- 
ing a quantity, its sign must 
always be changed from -+ to 
minus, or from — to +. In 
Equation 6, the quantity 250 had 
no sign, but under these circum- 
stances a-+ sign is always under- 
stood, and in transposing we must 
affix the — sign. This rule al- 
ways holds true in working out 
Now, performing the opera- 


2,208 = TX 20. 
Consequently, 
2,263 an a4s 
on = L' = 118.15 pounds, 
20 
which is the weight of the ball. 2. Ques- 
tion 48 reads: Under the same conditions, 
| how far from the center of the disk should 
a 50 pound ball be placed ? A.—Here again 
we use our symbolic expression or equation (5) 
PxXAxB=(W; x C)+(7x Dd). 
—e for the symbols their values, we 
lave, 
50 x 12.566 x 4” = (12.5 x 20) + (50 x L), 
which is equal to ; 
2,513.2 = 250+- (50 x L). 
2,513.2 — 250 = 50 x L. 
and 


2,263 = 50 x 2. 

hence 
9 OR 

| ©,203 _ 7, — 45.26 inches. 
| D0 
| In a similar way any other safety valve prob- 
lem can be solved, and if the principles here 
| given are thoroughly understood, these solu- 
| tions will lose all their difficulties, which are 
more imaginary than real. 
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Indiana parties will build two saw-mills at New- 
port, Ark. 


An ice factory will be erected this fall at Union- 
town, Ala. 


The Whiteman Paper Mills, Dansville, N. Y., are 
to be rebuilt. 

It isrumored that a new cotton-mill will soon be 
erected at Millville, Mass. 

A knitting and woolen-mill will probably be 
erected at Morristown, Tenn. 

The Emerson Machine Company, at 
Conn., will double its capacity. 


Granby, 


Reports state that the Aurora Cotton-mill, at Bur- 
lington, N. C., will be enlarged. 

A wood pulp and paper-mill plant, to cost $100,” 
000, is to be set up at Ashland, Wis. 

It is reported that an 8,000-spindle cotton factory 
will be erected at Albertville, Ala. 

At Albany, Ga., the erection of a cotton-mill by a 
$200,000 stock company is projected. 

Work has commenced on the buildings for the 
electric plant at Wichita Falls, Texas. 

Wilton, Towa, has voted to expend $14,000 for 
water-works and an electric-light plant. 

It is stated that the Roanoke Southern Railroad 
Co. will build car shops in Roanoke, Va. 

It is stated that the Roanoke Southern Railroad 
Co. will build car shops in Roanoke, Va. 

The American Bridge Works (Roanoke, Va.,) will 
erect an addition to its works, 75x100 feet. 

The Eagle Iron Works (St. Louis, Mo.,) contem- 
plate adding more machinery to their plant. 

An ice factory will be erected by W. E. Worth & 
Co., of Wilmington, N. C., at Charlotte, N.C. 

It is stated that the Wadesboro (N. C ) cotton- 
mill has purchased a site for its cotton factory. 

The Vulcan Boiler Company, at Findlay, Ohio, 
has been incorporated, with a capital of $35,000. 

A ten-ton cotton-seed-mill will be completed and 
in operation by October Ist, at Hempstead, Texas. 

The Jackson Foundry Association will erect a 
new building for its iron foundry at Jackson, Tenn. 


Overman & Schrader will enlarge their twine fac- 
tory at Covington, Ky., and put in new machinery. 


It is stated that an electric-light plant will be 
erected and water-works constructed at Stanley, 
Va. 

A paper-mill, to cost $30,000, for the manufacture 
of straw paper will be erected at Oak Cliff, Dallas, 
Tex. 

The Marble Falls Manufacturing Alliance will 
erect a cotton bagging factory at Marble Falls, 
Tex. 
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3oston parties have organized a $250,000 stock 
company, to erect a paper-mill at Fort Worth, 
Texas. 

The Charleston Electric Light and Power Co. will 
probably erect a new electric light plant at Charles- 
ton, 8S. C. 

The Woodcock Tron Works Company, of Auburn, 
N. Y., will, it is stated, move its iron works to 
Goshen, Va. 

A five-ton per day ice factory will be established 
at Beeville. Texas, by the San Antonio Brewing 
Association. 

The Louisiana Electric Light Company will en- 
large and improve its electric light plant at New 
Orleans, La. 

It is stated that James H. Nason, of Chelsea, 
Mass., contemplates building a woolen-mill at 
Clinton, Me. 

The city of Hopkinsville, Ky., will erect an elec- 
tric light plant and construct water-works after 
January 1, 1891. 

J. HI. Gill, of Raleigh. N. C., is investigating with 
a view to establishing foundry and machine shops 
at Glasgow, Va. 

The Chattanooga (Tenn.) Machinery Co. is, it is 
reported, enlarging its machine works, and adding 
an iron foundry. 

The Luray (Va.) Manufacturing Co. has been or- 
ganized, with A. Broadus as president,and W. O. 
Yager, secretary. 

The Delphos (Ohio) Electric Light and Power 
Company bas increased its capital stock from 
$25,000 to $40,000. 

A plant to combine a cotton-seed oil-mill, a soap 
factory, and acid phosphate works, will be erected 
at New Orleans, La. 

The Oakland Woolen-mills, at Oakland, Md., will 
be rebuilt. The new structure will be 125x75 feet, 
and five stories high. 

It is stated that an iron furnace will be built, and 
an iron foundry and machine shop established at 
Crawfish Springs, Ga. 

The Cordis Cotton-mills, Millbury, Mass., are get- 
ting.in an electric light plant, and will hereafter be 
lighted by electricity. 

F. H. West is organizing a stock company in 
Milwaukee, to establish a plumbers’ hardware fac 
tory in Bessemer, Ala. 


The Graham Furnace Company, Graham, Va., is 
constructing an iron furnace, with a capacity of 
about 100 tons per day. 


The St. Louis. Arkansas & Texas Railway (office, 
St. Louis, Mo.,) will erect machine shops and round- 
houses in Commerce, Tex. 


There is some talk of the Cooke County (Texas) 
Horticultural Society putting a canning factory in 
operation for next season. 


J. J. Rowe has commenced laying the foundation 
for a new knitting-mill at Amsterdam, N. Y. About 
100 hands will be employed. 


The Pittsburgh Foundry and Machine Co. has 
been incorporated at Pittsburgh, Crawford County, 


Kansas. Capital stock, $50,000, 


F.J. Sprague, E. H. Johnson, J.W. Wingate and 
otbers have organized the stock company to erect 
an ice factory at Winston, N. C. 


The Greenville Ice and Storage Company has 
been organized, to erect an ice factory at Green- 
ville, Ala. Capital stock, $14,000. 

The city of Wetumpka, Ala., bas, it is reported, 
contracted with a Chicago (Ill.) company, for the 
erection of an electric light plant. 


The Morris Machine Works, at Baldwinsville, N. 
Y., are to erect the Sault Ste. Marie Canal Pumping 
Plant at Michigan for the government. 


P. A. Brawner, Jr., and others have incorporated 
the Southern Malleable Iron Co , to erect a mallea- 
ble iron plant at Chattanooga, Tenn. 


The Chadwick Lead Works, of Boston, are to move 
their litharge plant to Salem, Mass.; it will be one 
of the most complete in the country. 


The Coleman Rolling-mill Company, of South 
Pittsburg, Tenn., is to build a rolling-mill with a 
daily capacity of thirty tons of finished iron. 


It is reported that the Lenone Manufacturing 
Company, of Sweetwater, Tenn., has purchased a 
site for the erection of a $100,000 cotton-mill. 


Another large new industry will be started in 
Anniston, Ala., that of a car spring plant, secured 
through the efforts of Messrs, Ledbetter & Co. 


The Chicago Safe and Lock Company has decided 
to remove its extensive plant to Waukegan, IIl., 
where new works will be erected, to cost $100.00). 


Reports state that the erection of a cotton-flan 
nel-mill is contemplated at Atlanta, Ga., and John 
M. Moore, 38 Peachtree street, Atlanta, is inter- 
ested. 

The Stanberry Light and Power Company has 
been formed at Stanberry, Mo.; capital, $7,000; in- 
corporators, F. A, Weimer, J. 8. Lindley and D. 
F. Hill. 

The J. N. Sarborough Manufacturing Co., of 
Americus, Ga., will be organized, with a capital 
stock of $100,000 to manufacture automatic car 
brakes. 

The Premier Steel Company, composed of capi- 
talists of New Albany, Ind., have purchased the 
entire plant of the Indianapolis Rolling-mill for 
$132,000, 





The Frederick City Manufacturing and Develop- 
ment Co. is negotiating with a Pennsylvania com- 
pany for the location of an iron foundry in Fred- 
erick, Md. 

W. F. Summerson, of Staunton, has received the 
contract from the Clifton Forge Woolen-mills 
Company to erect the woolen-mill at Clifton 
Forge, Va. 

The Detroit Plumbers’ Supply Company has been 
organized at Detroit, Mich., with a capital of $20,- 
000, to manufacture plumbers’ goods and sanitary 
specialties. 

The Glendale Cotton-mill Company. Spartanburg, 
S. C.. is working at its new mill. The foundation 
is about completed, and the brick work will now 
go on rapidly. : 

The American Fiber Co. has been incorporated 
by C. H. Adams, J. J. Barr and others, to manufac- 
ture defibrating machinery at New Orleans, La. 
Capital, $300,000. 

A large plant for the manufacture of steel for 
edge tools is shortly to be removed from Canada 
to Atlanta, Ga. The process employed will be an 
entirely new one. 

The Electric Construction and Repair Company, 
capital, $50,000, has been incorporated at Chicago, 
Ill.; inecorporators, C. M. Barclay, W. A. Kreidler 
and 8S. D. Pickett. 

When the Lawrence Iron and Steel Company, of 
Ironton, O., is removed to Glasgow, Va., there will 
be some extensive improvements and additions 
made to the plant. 

The establishment of an electric light plant, 
water-works, cotton-seed oil-mill and canning fac- 
tory is contemplated at Comanche, Tex. J. F. Mc- 
Carty is interested. 

It is stated that the Nashville, Chattanooga & St. 
Louis Railroad Company, and the Alabama Mineral 
Railroad, will erect joint machine shops and round- 
houses in Attalla, Ala. 

Sterling Elliott, Newton, Mass., issues a card giv- 
ing revised prices of his cutting-off tool. The 
reason for the revision is a novel one, which we 
shall not try to explain. 

S. T. Jones, J. L. McComas, E. H. Sincell and 
others, have incorporated the Oakland Electric 
Light and Power Company, at Oakland, Md., with 
a capital stock of $7,000. 


A company, composed of L. M. Dunn, R. Van 
Antwerp, R. R. Flanagan, A. J. Price and W. C. 
Burns, with $15,000 capital, will furnish electric 
light for Hinton, W. Va. 


The Superior Horse Nail Company, of Chicago, 
have concluded to move their factory to Kankakee, 
Ill., and to materially increase their capacity by the 
addition of new machinery. 


The Brown & Sharpe Mfg. Co. (Providence, R. I.,) 
has issued a two-leaf circular of the No. 2 uni- 
versal grinding machine, illustrated and described 
in our issue of September 18. 


It is reported that the erection of an open hearth 
steel plant and a bridge shop is contemplated in 
the near future by the Muskegon Iron and Steel 
Company, of Muskegon, Mich. 


J.W. Smith, John M. Cantrell and others, have 
formed a stock company for the purpose of in- 
corporating the Ajax Milling Company, with a capi- 
tal of $50,000, at Gallatin, Tenn, 


It is stated that Massachusetts and New Jersey 
capitalists have made a proposition to erect $500,- 
000 car works in Dalias, Tex. George Anderson, of 
Galveston, can give information. 


R. C. Vandegrift & Son, of Charlottesville, Va., 
will build a woolen-mill at that place. It will be 
100x50 feet, two stories, with a tower 12x12 feet in- 
side, and an engine-room 20x24 feet. 


The Henderson Steel and Manufacturing Co., of 
Birmingham, Ala., has increased its capital stock 
$100,000, will enlarge its works and erect two 10- 
ton iron furnaces and a blooming train. 


The Sheffield Boiler, Foundry and Iron Works at 
Sheffield, Ala., has let the contract for the erection 
of five buildings of iron and brick, into which the 
most modern machinery is to be placed. 


T. H. Shelly, A. G. Williams, W. Wood and others 
have incorporated the T. H. Shelly Manufacturing 
Company, to tan leather, manufacture shoes, etc., 
at Gainesville, Ga. The capital stock is $20,000. 


The Vulean Boiler Works, Toledo, Ohio, have 
been incorporated, with a capital stock of $35,000. 
The new company will manufacture boilers on a 
large scale, under patents owned by J. J. Cronin. 


M. M. Rogers, L. L. Powell, W. 8. Gooch and 
others will, it is reported, organize a stock com- 
pany, to erect a plant at Roanoke, Va., for the 
manufacture of the Woolly patent electric motor. 


A company has been organized by J. M. Hunt 
and others to establish a factory at Macon, Ga., 
for the manufacture of a mower, recently patented 
by Mr. Hunt. The company have a capital stock of 
$50,000. 


Albert Baldwin, Sr., Albert Baldwin, Jr., and W. 
Y. West have incorporated the New Orleans (La.) 
Agricultural Works, Limited, to manufacture agri- 
cultural implements, etc. The capital stock 1s 
$30,000, 


The Long Island Cotton-mill has been incorpor 
ated by G. H. Brown and J. 8. Ramsay, of Scotts- 
ville. N. C., and James Brown, to operate a cotton 
factory at Monbo, N. C, The capital stock is 
$35,000. 





The Dominion Railway Supply Company has been 
incorporated, with a capital stock of $100,000, and 
will erect works, at Windsor. Ont, for the manu- 
facture of railway appliances, machinery, tools and 
supplies. 

The emery wheels made by the Norton Emery 
Wheel Company, Worcester, Mass., are recom- 
mended for use on the Brown & Sharpe Mfg. Co.’s 
grinding machines in a pamphlet issued by the last- 
named company. 

It is reported that a company is being organized 
by capitalists interested in the Norfolk & Western 
Railroad, to build a basic steel plant at Salem, Va. 
This is in addition to the McCarty steel plant to be 
built in this place. 

The Carolina Machinery Co. has been organized, 
with A. B. Williams, president; M. H. Russell, gen- 
eral manager, and W. 8S. Cook, secretary, to estab- 
lish a machine shop at Fayetteville, N. C. The capi- 
tal stock is $20,000. 

The Mason Milling, Ginning and Manufacturing 
Company has been organized, with a capital of 
$30,000. They will operate an ice factory and may 
rebuild the Koock flour-mill and cotton gin, re- 
cently burned at Mason, Tex. 

The Whiteside & Fuller Electric Manufacturing 
Company has been incorporated, at Chicago, IIl., to 
manufacture electrical machinery and appliances; 
capital stock, $100,000; incorporators, W. H. White- 
side, W. H. Pettibone, W. D. Carlile. 

The Cedar Point Foundry, Port Henry, N. Y., are 
putting new tools in machine shop, and otherwise 
preparing for increased business. The business of 
the firm is largely the making of yacht engines, 
simple, compound and triple expansion. 

A. K. Rarig & Co., Columbus, O., will erect boiler 
and machine shops at Buena Vista, Va. The 
foundry shop will be 125x200: pattern shop, 50x200; 
smith shop, 50x100; machine shop, 125x300; a boiler 
room 125x200, and engine room 40x70 feet. 

The Stark Car Motor and Manufacturing Co., of 
Chicago, has been incorporated, for the purpose of 
manufacturing appliances for transportation, by J. 
H. Raymond, O. R. Barnett and P. R. Shumway. 
The company has a capital stock of $25,000. 

It is stated that Messrs. Schaw, Ingraham, 
Batcher & Co., of Sacramento, Cal, will establish 
works for the manufacture of plate-iron pipe for 
conveying water. They recently received a con- 
tract for supplying 24% miles of 22-inch pipe. 

Itis reported that W. H. Hurst, of Rahway, N. 
J, will start a new factory at Yardly, Bucks 
County, Penn., for the manufacture of rugs. He 
has leased a suitable building, it is said, and will re- 
move his plant and begin operations in a few 
weeks. 

The Mansfield Brass Works has made a proposi- 
tion to the people of Bellaire, Ohio, that it will re- 
move its plant to that town if the people will give 
it a bonus of $5,000, and take half of its stock, 
amounting to $40,000. The offer has not been 
accepted. 

The Humbert Nut Lock Company has been incor- 
porated at Basic City, Va., with T. S. Doyle, of 
Staunton, Va., as president; J. F. Christian, of 
Roanoke, Va., vice-president, and Taylor Bissell, of 
Staunton, secretary, to manufacture nut locks. 
The capital stock is $10,000. 

The foundations are now being laid for the car 
wheel works at Jefferson, Tex., and the machinery 
will be set up next month. There has already been 
invested in the blast furnace about $167,000, and 
the plant will soon become the chief factor in util- 
izing the iron of that region. 

R. A. Bret, of Chicago, has been in consultation 
with the leading business men and manufacturers 
of Evansville, Ind., with the object of establishing 
a steel car plant at that place. It is said that his 
plans have been favorably received, and that there 
is little doubt about his success. 

The Brown & Sharpe Manufacturing Company 
will make an extensive exhibition at the fair of the 
Massachusetts Charitable Mechanic Association 
(Boston, Mass.,) from October 1 to November 30. 
This they announce in a neat little circular, in 
viting their friends to visit them. 


The Rome (Ga.) Rolling-mill has been purchased 
for $38,500, by B. A. Jenkins, of Knoxville, Tenn., 
J.J. Reed, D. R. Benynon and others, who have in- 
corporated the Rome Cotton Tie Manufacturing 
Company to operate the same. The capital is $50,- 
000, and the plant will be enlarged. 


The buildings at the Hercules Iron Works, at 
Aurora, Ill., are finished. The company will soon 
have the machinery in place. The buildings are 
composed of brick and stone, and comprise a ma 
chine shop, foundry and office. The products of 
these works are steam engines, ice machines, etc. 


The Ohio Manufacturing and Investment Com 
pany has been organized, at Florence, Ala., with a 
capital of $1,000,000. The officers elected are A. W. 
Stockwell, president; E. R. Carlisle, vice-president; 
J. R. Sheridan, secretary and treasurer. The object 
of the company is the general development of the 
industrial enterprises of Florence. 


The Bonzano Metallic Railroad Tie Co., of New 
Jersey, has been chartered, to manufacture steel 
railroad ties, under the patents of Assistant Gen- 
eral Superintendent M. F. Bonzano, of the Philadel 
phia & Reading road. The company has a capital 
stock of $1,000,000. Other prominent railway and 
business men are interested in the new concern. 

The Crane Iron Company, of Catasauqua, Pa., 
is buildir g a modern 18x75 blast furnace, equipped 
with firebrick stoves. The company’s old B fur- 


| wane is being torn down to make room for the 
/new plant. Frank C. Roberts, C. E., of Philadel- 
/phia and Pittsburgh, the engineer of the com- 
pany, wil! prepare all plans and specifications for 
the work. 

Savannah, Ga., has the prospect of another cot- 
ton-mill. It is proposed to raise the necessary 
$500,C00, and to locate the factory at Southover 
Junction. That location has railroad communica- 
tion with all the wharves of the city, and also with 
all the interior towns of importance. It is expected 
that the greater part of the $500,000 will be raised 
in the North. 


It is reported that there is little doubt that the 
Baltic Woolen-mill property in Sprague, Conn} 
will be bought by the Coates Thread Company, and 
that a large factory, to employ 1,000 persons, will 
be erected on the site of the cotton-mill burned 
three years ago. The town of Sprague has voted 
to abate for five years taxes on all improvements 
on the Baltic mill property, if parties would buy 
and develop it. 

The Brilliant Steel and Iron Company, of Wheel- 
ing, W. Va., was incorporated under the laws of 
West Virginia, last week, for the purpose of operat- 
ing the old Spaulding mill at Brilliant, Ohio. The 
incorporators are the gentlemen who purchased 
the mill at sheriff’s sale, and it is understood that 
they will not only make nails, as the old owners 
did. but will build a steel plate and sheet mill in 
connection with it. 

There is water-works. agitation in Wenham, 
Mass.; Madison, Ga.; Lebanon, IIll.; Santa Ana, 
Cal.; Carlville, IIL: Lancaster, Pa.; Mt. Sterling, 
Ky.; Eustis, Fla.; Greenville, 8. C.; Chillicothe, O.; 
Atkinson, Neb.; Morristown, Tenn.; Burlington, 
Col.; Lowell, Mass.; Lynn, Mass.; Kalkaska, Mich.; 
Quincy, Ill.; Arkadelphia, Ark.: Rutherford, N. J.; 
Pittsburgh, Pa.; Oxford, N:. C.; Jersey City, N. J.; 
Winchester, Tenn.; Hempstead, N. Y. 

The San Francisco Bridge Co. has been awarded 
contracts for the building of three bridges on the 
Canadian branch of the Great Northern over the 
Skagit, Stillaguamish and Snohomish Rivers. The 
contracts are conditioned for the completion of the 
bridges by December ist. They are to be truss 
structures, and the total cost will be nearly $150,- 
000. The Snohomish bridge will be 1.700 feet, the 
Stillaguamish 400 feet and the Skagit 600 feet long. 


Workmen have just begun an excavation for the 
foundation of an addition which is to be built to 
No. 3 mill of the Pepperell Manufacturing Com- 
pany’s plant. Biddeford, Me. The mill will be in- 
creased in width by about twenty feet, bringing 
the wall of the mill out flush with the towers. The 
extra space obtained will be used for more looms. 
There are now nearly 3,000 looms in operation. 
The goods turned out by this mill have the highest 
standing. 

The Walker Manufacturing Co. (Cleveland, Ohio,) 
is adding to its already extensive plant a machine 
shop 250x400 feet. and a foundry 200x300 feet. They 
have at present two foundries, but one of them will 
be converted into amachine shop as soon as the new 
buildings are completed. This company, in addi- 
tion to other lines of work, makes a specialty of 
equipping cable roads, and are now putting in the 
machinery for the elevated cable roads of Cleve- 
land. Recently the company shipped an 84-ton 
spur gear to Australia, and at present are making a 
60-ton pulley, 24 feet diameter, 72-inch face. 

The Newport Iron and Steel Works, of Newport, 
Ky., have passed into the hands of the Ironton 
Steel Company, Ironton, Ohio, the purchase price 
being $100,000. It is proposed by the purchasers to 
build on the site of the present mill a steel plant of 
great size, and plans are already being drawn up 
with this end in view. Two hundred and fifty thou- 
sand dollars will be expended in enlarging and im- 
proving the plant. The 18-inch bar-mill, the plate- 
mill and muck-mill and the furnaces belonging to 
them are now being overhauled, and, where neces- 
sary, new machinery will be added. A Jarge engine 
will be placed in the south end of the old building 
to run the muck-mill. The capacity of the blast 
furnace will be increased from 65 tons, its present 
capacity, to 150 tons. A large foundry and machine 
shop will be built. 

+. > —__ 


Variable Exhaust. 

Considerable ingenuity bas been expended 
in bringing out a device by which the 
draught of a locomotive can be varied at 
will. For this purpose we have had the 
variable exhaust nozzles, that is, those whose 
area Or shape could be changed, thereby 
intensifying or diminishing the effect of the 
outgoing steam. These devices have not 
worked satisfactorily, chiefly for the reason 
that the mechanism becomes choked, and is 
rendered useless. Another method for pro- 
ducing the desired effect is to leave the ex- 
haust nozzle fixed, and change the force of 
the draught by admitting air at the base of 
the smoke-stack ; in cases of this kind the 
admission of air is conirolled from the cab, 
and is entirely cut off when the maximum 
draught is required. The Luttgens regu- 
lator, illustrated in our issue of May 22, 
current volume, is a good example of the 
kind. Of course, devices of this kind as 
well as the variable exhaust nozzle, have for 
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their object the change of the intensity of 
the exhaust steam, so that the draught may 
be reduced. But the importance of the ac- 
tion of a mild exhaust on the fire is some- 
times not as much appreciated as it deserves. 
It seems to us that the recent trials made 
with a compound and a standard engine: by 
the Baltimore & Ohio R. R. throw light 
on the subject, and reveal facts which may 
escape attention. 

In these trials, contracted exhaust nozzles 
were necessary in order to obtain high speeds 
with short cut-offs. The saving of steam 
with the compound engine above the com- 
mon engine was 5.5 per cent., while the 
economy of fuel was 14.9 per cent., nearly 
three times that of the steam That there 
should be a greater economy in fuel than in 
steam is not surprising, because a locomo- 
tive boiler is, at best, over-worked, and if 
steam is saved to do a certain amount of 
work, a greater proportional economy in fuel 
must result; but it is hardly reasonable to 
assume that the economy of fuel should be 
three times greater than that of the steam, 
and we must look for the cause of this dif- 
ference in some other direction. Both engines 
above referred to were duplicates in every 
respect excepting the cylinders, the coal used 
was the same for both, and the exhaust nozzles 
were of the same size, and therefore the cause | 
of the greater economy of fuel in the compound 





engines cannot be attributed to the construc- | 


tion of the engines or to the coal used. But it 
should now he noticed that, although the 
exhaust nozzles were duplicates, they worked 
under different conditions; the standard en- | 
gine discharged the steam at a higher re- 
lease pressure than the compound, hence 
the standard engine had a stronger draught 
than the compound. The result of the dif- | 
ference in the blast is that, in the standard 
engine, the fire was broken up to a greater 
extent, and caused a large amount of loss in 
the small unburnt pieces of coal which were 
drawn out of the fire-box. Here then we 
find a good cause for some of the extra sav- | 
ing of fuel in the compound engine; and we 
may sum up the whole matter by saying 
that part of the saving of fuel in the com- 
pound engine was due to a milder exhaust. 
Just how much of the saving of fuel is due 
to the milder exhaust of the compound en- | 
gine is difficult to determine, but the fact 
remains that the intensity of the exhaust | 
does affect the amount of fuel consumed. | 
This principle applies to the ordinary loco- 
motive. When the maximum power is not 
required, means should be provided for 
changing the intensity of the exhaust, 
and any device by which this result 
can be obtained with ease and certainty 
at all times will be an improvement in 
the right direction. 
—-- 
Buffalo Hot Blast Steam 
Apparatus. 





Heating 





The Buffalo hot blast steam heating 
apparatus, of which we give illustra- 
tions, will undoubtedly be appreciated 
by those who are interested in, and 
recognize the necessity of a good system 
for heating and ventilating factories and 
manufacturing establishments. 

In this system the entire quantity of 
radiating surface is massed together into 
manifold sections, as shown in Figs. 1 
and 2. These sections differ in size and 
number, according to the number of 
cubic feet of air to be heated. The 
whole heating surface—which consists 
of steel tubing—is encased in a steel 
jacket. Fresh air is taken directly from 
the outside of the building through a 
duct, and is either forced or exhausted 
over the steam pipe; from thence it 
passes through conveying air pipes or 
ducts to different portions of the build- 
ing. This distribution of air is claimed 
to be complete and entirely independent of | 
all other conditions, so that a uniform tem- 


perature is secured in all parts of the 
building, both at floor and ceiling, with- 
out reference to outside temperature. <A 


feature, to which the manufacturers of these 
patented heaters call special attention, is the 
complete control of the heating surface, 





either when using live or exhaust steam, or 
both. This is secured by a patented valve 
placed between each section, as shown in 
Figs. 2 and 8. The cages in which the valves 
are fitted are made suitable for the different 
sizes of manifolds, and are fitted to receive a 
brass nut into which the valve stem screws. 
The general form of the valve is shown in 





either live or exhaust steam alone, or both, 
are used. With this arrangement one or 
more sections can be run, as may be 
quired. 

It is claimed that, by concentrating the 
steam pipe, as done in this system, 
greater duty is secured for any stated num- 
ber of feet of pipe, and it is said that actual 
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BuFFALO Hor Buiast STEAM HEATING APPARATUS.—FIG, 1. 


Fig. 4; it is designed with a view of prevent- 
ing avy possibility for it to stick, leak, or 
become obstructed so as to impair its useful- 
ness, and is made of such metal as_ to 
prevent corrosion or rusting. The only 
packing used in its construction is that in 
the stuffing-box around the valve stem. It 
is said that these valves do not leak when 





experiments have shown that one-fifth of the 
amount of lineal feet of one-inch pipe re- 
quired to heat a given number of cubic feet 
of air by direct radiation, will give equally 
as much heat when arranged in the form of 
a hot blast heater and distributed by a fan; 
or, in other words, 1,000 lineal feet of one- 
inch pipe in a hot blast box will give 


generally the result of 5,000 lineal feet of 
one-inch pipe strung around the building. 

In summer, when the steam is turned off 
and the fan is kept running as usual, the 
apparatus will maintain a constant circula- 
tion of fresh cool air throughout the build- 
ing, and again promote the comfort of the 
occupants. 

With this of heating, damage 
resulting from leakage in different parts of 
the building is avoided; and comparatively, 
the labor, care. and expense in keeping the 
apparatus in order practically amount to 
nothing; the building can easily be kept at 
a constant temperature throughout; and no 
risks of fires are incurred. This system of 
heating buildings is furnished by the Buffalo 
Buffalo, N. Y. 

a 
Shipbuilding in Spain. 


system 


Forge Co., 


At Bilbao, Spain, a cruiser was recently 
launched, with royal honors, for the Spanish 


navy. This is the first cruiser built by 
private contract in Spain. In regard to the 
Spanish navy, and the enco.ragement of 


national industries, Jrdustries says : 

The navy of Spain had been allowed to 
' degenerate into a most deplorable condition, 

| very few of the vessels being fit for active 
| service, and none of them up to the require- 
|ments of the present day. Urged by all 
| parties, the government three years ago in- 
duced parliament to vote an extraordinary 
|eredit of £10,000,000 sterling for .the con- 
| struction of ships. With a view, however, 
to the encouragement of the national indus- 
tries, it was stipulated that they were to be 
built in the country, that not more than 25 
per cent. of foreign labor was to be employ- 
ed, that the materials for the hulls and 
engines were to be obtained in Spain, and it 
was even stipulated that none of the auxiliary 
machinery was to be imported. Three twin- 
screw belved cruisers were allotted to Messrs. 
Martinez Rivas & Palmer, and at once steps 
were taken for putting the works in a posi- 
tion for completing the contracts within the 
time specitied; for, in addition to the con- 
ditions aboye mentioned, it was stipulated 
that the first ship was to be comple ted, under 
very heavy penalties, in two years from the 
time the contract was signed. The large 
practical experience of Sir Charles M. 
Palmer, Bart., M. P., and the extensive re- 
sources of Senor Don Jose M. Martinez de 
las Rivas, aided by a competent staff, Las 
overcome all the difficulties incidental to the 
position, and the first ship has been launched 
in thirteen months after the signing of the 
contract. 

The firm has erected most complete engi- 
neering works, with all the latest appliances, 
which have been designed for the most part 
by Mr. McKechnie, who is well known on 
the Clyde, and who has imported the chief 
members of his staff and his most im- 
portant tools from Glasgow. The ship- 
building department is also under the 
charge of another Clyde man, Mr. J. P. 


Wilson, while the steel work is managed 
by Mr. A. Tilley, late of the Barrow 


Hematite Steel Company, and both 
these establishments are thoroughly well 
equipped and capable of a large turn- 
out. A dry dock, having a length of 
470 feet, a breadth of 73 feet, and a 
depth of 23 feet, is nearly completed, 
under the superintendence of Mr. John 
Thomson, C. E., Newcastle. In order 
to make the establishment quite self- 
contained, very large ordnance works 
have been started for the manufacture 
of guns of all kinds. This is under the 
management of Colonel Albarran, a dis- 
tinguished artillery officer in the Spanish 
Marine Artillery Corps. 

In addition to the works of Messrs. 
Martinez Rivas & Palmer, at Bilbao, 
there are two other places in Spain 
employed on government work, namely, 
La Magninista Terrestre Maritima, at 
Barcelona, which is at present construct- 
ing engines for several war ships, and 
the other, Messrs. Portilla, White & 
Co., of Seville, who are engaged in the 
manufacture of guns and mountings. 
No doubt the success of these works 
will lead to others being started, for as 
yet the Spaniards are very cautious in 
their industrial enterprises. Few care 
to goin for investments the interest of 
which is not guaranteed by government. 
At present the deposits in the Bank of 
Spain have accumulated to a very large 
amount, simply because there is a want 
of spirit in industrial enterprises. If these 
could be guided by British experience, as in 
the case of Bilbao, great developments might 
be expected. 


- lie 


The government of Germany has posted 
notices in some of its arsenals that women 
wil] no longer be employed at night work. 























































The London 7imes has a quite extended 
account of a new condenser for converting 
salt water into fresh water at sea. It states, 
which is very true, that the use of any very 
material quantity of salt water, introduced 
into a boiler, will, as boilers are now made, | 
incrust it dangerously, and that various con- | 
densers have been made for the purpose of 
affording a supplementary supply of fresh 
water. These, it concludes, are not servicea- 
ble, because the salt is retained as scale in 
the condenser, and soon ruins it. In the new 
condenser this is prevented by rapid circula- 
tion and by other means, so that there is 
practically no deposit in the condenser. But 
just where the salt goes to it fails to say. If 
it goes into the boiler, where it is not wanted, 
it would be just as well to pump the salt 
water direct to the boiler. 

—- 

The uncertainty of a truck getting through 
the streets of New York in any certain—or 
reasonable—time, is bad for the retail business 
of the city. A dealer may send a truck out 
with a sheet of iron, or a couple of bars of 
steel, in response to a telegram from some 
out-of-town customer; he may send it out in 
the morning with no certainty as to whether 
he will see it again before night. So far as 
truck traffic concerned, the business 
streets of New York are congested, to use a 
medical term. And the worst of it is, the 
remedy is not apparent. Unless the what 
may be called business streets of New York 
can be extended, the retail business must 
largely go elsewhere. 

The electric light companies in New York 
complain that they are charged exorbitant 
rates for the privilege of putting their wires 
in the subways. Their wires ought to 
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there, but they have a right to protest against 
extortion, if it is really exacted. 
panies do not receive as much sympathy as 


The com- 


they would had they shown a willingness to | 
comply with the demand that their wires | 


should go underground. 











Machinists’ Supplies and Iron. 





New York, Sept. 27, 1890. 


Iron—American Pig—The demand has been fully | 
maintained, and the market has been fairly active, | 
i The | 
same volume of consumption is said to be the | 


otherwise no new features have occurred. 
argest in the history of the country, but increasing 


offerings point to an accumulation of supplies, as 


| 
| 
| 
} 


| 


well as to more anxiety to sell, which imparts an | 


easier feeling. 


We quote standard Northern brands, $17 to $18 | 


for No. 1 Foundry, and only in regard to special 


brands are these prices exceeded; No. 2is seiling | 


at $16 to $16.50. 
$16.75 to $17 for No. 1 Foundry, and $15.75 to $16 for 
No. 2. 

Scotch Pig—Moderate inquiries are reported, and 
the supplies are firmly held. 


| 


Southern brands of good quality, | 


We quote Coltness, $24 to $24.50; Dalmellington, | 


$21.50 to $22; and Eglington, $19.50 to $20. 
Bar Iron—A better demand has been noticed, 


with firmer feeling, but prices are without quot- | 


able change. 


We quote Common, $1.85; Medium, $1.90; Refined, | draftsman; technical graduate; eight years’ experi- 


| ence. 
A better demand has been reported, but | 


$1.95 to $2 for round lots on dock. 
Plates 
without quotable change. 
We quote Common Tank, $2.25 to $2.30; Refined, 
$2.35 to $2.45; Shell, $2.35 to $2.45; Flange, $3.40 to 
$3.45; Extra Flange, $3.60 to $3.75. 


| charge of milling mach. dept., where close, inter- 


| MAcH, 


Lead—Advances in prices, both here and in the | 


West, have been made, on account of the scarcity of 


supplies. Sales have been made at 5.07%4c. to 5.10e. | 


for prompt and near delivery, while holders ask 
5.10c. to 5.15¢.; sales in the West have been made at 
equal to 5.17c. laid down here. The demand has 
been moderate, and consumers are buying in a con- 
servative way, but over 500 tons have changed 
hands. 

Spelter—There has been a moderate demand for 
Western, with light offerings, and prices ruling 
steady. 

We quote ordinary brands of Western, 5.55c. to 
5.60c.; choice, 5.70c. to 5.75¢.; refined, 634c. to 7c.; 
Silesian, 73¢c. to 7lée. 

Tin—There has been moderate trading; 24 70c. 
was bid for spot and September, with sellers at 
Wlec. 

Antimony—The market for Regulus has ruled 
strong, with a moderate jobbing demand. 

We quote Hallett’s, 19%c. to 20c.; L. X., 2034¢.; 
and Cookson’s, 22 


aw. 


| iron pipe fittings and brass valves. 


| 
| 
} 


| the designing and construction of small machines | 


; ; I | Cooper Union, Address W. F. W., AM. MACHINIST. 
production is becoming more manifest, and the | 


Copper—The market has ruled steady, but with- 
out displaying any new features. Common casting 
brands are quoted at 144%c., and Arizona, 155¢c. to 


+* WANTED* 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. 


A mechanical engineer of 20 years exp. with all 
kinds of machinery desires an engagement. Can 
take full charge of work, designing, planning. etc. 
Best of references. A. M. E., AMERICAN MACHINIST. 





Wanted—tTraveling salesman for engines. One 
who has an extensive trade and acquaintance. 
Don’t apply unless thoroughly competent. Address, 
with salary, Weston Engine VUo., Painted Post, N. Y. 





Wanted—Any kind of a respectable business 
position, with good chance of promotion, by college 
educated young woman. One who has had little 
business exp., but who possesses an average brain, 
and is willing to work. Address B, AM. MACHINIST. 





Wanted—A competent man who thoroughly un- 
derstands making forging dies; two first-class ma- 
chinists thoroughly competent to make punch dies, 
milling-machine cutters and fixtures. Steady work 
for good men. Address Syracuse Forging and Gun 
Co., Batavia, N. Y. 


Superintendent—A member of the A. S. M. E. now 
in charge of an iron works employing 500 hands, 
desires to make a change before the end of the 
present year. Specialty, fine interchangeable ma- 
chine and tool work, together with good designs 
and systematic shop management and accounts. 
Address Box 80, AMERICAN MACHINIST. 


Wanted Immediately—A foreman _ blacksmith. 


Address E. J. Codd Co., Baltimore, Md. 
Wanted—Position by machinist while attending 
Cooper Union. Address C. A. W., Am. MACHINIST 


Pattern maker wants position while attending 


Experienced iron foundry and mach. bookkeeper 
desires situation. B., 614 Court street, Brooklyn. 

Wanted—Experienced draftsman, with large 
company in Pennsylvania, building engines and 
rolling-mill machinery. Box 72, Am. MACHINIST. 

Boiler Makers Wanted—Steady work at good 
wages to good, steady men. Merrill-Stevens En- 
gineering Co., Jacksonville, Fla. 

Wanted—Six practical experienced iron mould- 
ers. For further information address Haxtun 
Steam Heater Co., Kewanee, Ill. 

An experienced draftsman, with technical educa- 
tion, wants employment in or west of Ohio. Box 
81, AMERICAN MACHINIST. 

Wanted—Situation as foreman, by machinist and 


Wanted—A few good, industrious and sober ma- 
chinists and molders on mining and saw-mill 
machinery and engines; permanent places and 
highest pay; married men with families preferred; 
beautiful and healthy location; good homes and 
schools; rapidly growing city. North Star Iron 
Works, Parish Mfg. Co., Ashland, Wis. 


Wanted—Superintendent capable of taking charge 
of a long-established machine shop, boiler shop, 
and foundry. Must thoroughly understand each 
department, especially up in modern engine build- 
ing. able to figure cost of production, energetic, 
and able to produce results. An experienced man 
who now occupies such a position and desires a 
change, preferred. Address, with salary, Superin- 
tendent, AMERICAN MACHINIST. 


Address Box &2, AMERICAN MACHINIST. 
Wanted—By a prac. tool maker. position to take 
G. W. 


changeable work is required; refs. E., AM. 





Designing, drafting wanted to do at home; exp’d 


in engines, boilers, pumps, hydraulic machinery,| Wanted—Two copper plate engravers; one ex- 


machine tools, roofs, bridges and gen’l machinery; | ; ; +7 anes 
2 vg : Wedabe Pg ; “ “Y>| pert in lettering and stipple or sand tinting as 
terms reasonable. Expert, 842 Union st., W. Phila. | shown on coast and geodetic survey charts; salary 
Machinists Wanted—First-class floor hands and | $1,8C0 per annum; and one with less experience ; 
fitters of large experience and of good habits can | salary $900 per annum. Also expert engravers of 
find steady employment and liberal wages. Ad- | topography and stipple or sand tinting, to contract 
dress Morgan Engineering Company, Alliance,O. | for work to be done at their homes. Further in- 
Wanted—Two good metal pattern makers, on | formation will be furnished on application. 'T. C. 
. et Address, stat- | Mendenhall, Superintendent, U. 8. Coast and Geo- 
* - rs ’ | ; sf ray Tachi ‘ 
ing wages and experience, The Kelly & Jones Co., | detic Survey, Washington, D. C. 
‘ aye} de y sas . . 
Greensburg, Pa. Wanted—Position as superintendent, designer or 
draftsman. Designer of over twenty-five machine 


y —Situation by l ke ‘ ing | ; 
Wanted— Situation by tool maker understanding tools in last four years, that are selling faster than 


| and tools, capable of taking charge of and turning | they can be made; illustrated and advertised in 





| AMERICAN MACHINIST. If you wish to make a line 
| of engine lathes, planers, shapers, milling machines, 
Wanted—A first-class draftsman and mechanical | drills, or other tools; if you want some one to look 
engineer as superintendent of foundry, machine | after or improve what you have; if you are starting 
and boiler works. Address with reference, stating | acompauy and want some one to design or super- 
salary expected, Boilers, AMERICAN MACHINIST. | intend, address Box 83, AMERICAN MACHINIST. 


out work cheap. Box 77, AMERICAN MACHINIST. 





RADLEY 


HAMMERS 
7FORGES 





BEST HAMMERS IN THE WORLD RUN BY BELT 


OVER 


(SOO 


IN USE... 


Three Styles, 


BRADLEY & 


15 Ib. to 500 Ib. Heads. 


Our FORCES heat irons fast enough to keep Hammers 
and Men fully employed. Send for Catalogue and Prices. 


CoO., SYRACUSE, N. Y. 


WARREN ST. NEW YORK. 96498 SUDBURY ST. BOSTON. 





BOOKS ON BOILERS. 


THURSTON’S MANUAL OF STEAM BOILERS, profusely 
illustrated. 8vo, cloth, - - $6.00. 


THURSTON’S HANDBOOK OF ENGINE AND BOILER 
TRIALS, with illustrations. 8vo,cloth, $5.00. 


Mailed and prepaid on receipt of price. 


JNO. WILEY & SONS, 


53 East /Oth St., NEW YORK, 


BEAMAN 
& SMITH, 


Providence, R. I. 
VERTICAL 
SPINDLE 
MILLING 
MACHINE. 













OVER 2400 LN USE, 


ORIGINAL IMPROVED 


Si . 
Saves Time, | Saves Money 


Three Sizes, , From New 





Four Styles. Patterns. 


NO PATTERN ROOM COMPLETE WITHOUT THEM. 
Send fur Cirealar. Beware of infringements. 





THE FOX MACHINE (CO., 325 North Front St, Grand Rapids, Mich. 












THE STANDARD 


A¢ 





87 MAIDEN LANE, 
NEW YORE 
GHIDAGO, PHILADELPHIA, LORDGR. 





ASBESTOS CEMENT FELTING, 
FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail 





We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 


HW, JORNS MANUFACTURING C0, 


87 Maiden Lane, NEW YORK. 













CATALOGUE TOOLS & SUPPLIES FREE 


JAAD ed SCREWS.~« 
SMACHINE 2.8 i 


ALL SIZES 
SSO GOMOW & AWNAGAT MASA 


63 SUDBURY S 





THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 


THOSE WHO BUY 


foreign brands of steel should not forget that while they have been perfecting their own tools we have 
not been standing still. Our Tool and Die Steel is second to none. 


CRESCENT STEEL CoO., 


64 & 66 SO. CLINTON ST., 136 FIRST AVENUE, 


Chicago, Ills. Pit'sburgh, Pa. 
Improved Screw Cutting ATHE 
Foot and Power 
Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY GO., 167 W. 2d St., 


CINCINNATI, O. 
MONTGOMERY & C0., 105 Fulton St., New York, Gen'l Agents, 


TOBIN 
BRONZE 


Send for Circular. 








480 PEARL STREET, 
New York, N.Y. 








ao = 





fensile Strength upwards of 79,000 dbs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 
Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 


Rods for pumes and bolts. Yacht shafting. Rolled sheets and plates 
for pump linings and condenser tube sheets, &c. Spring wire. 


ANSONIA BRASS & COPPER CO., 


Sole Manufacturers, 
CHICAGO. NEW YORK. 





Improved Universal Trimmers. 












©S eBULL: Doge 


THE KARDER ES: 
pies rr ol petts THE TIGHTER 


= 


Draw STROKE 
For Pattern Makers 
and Wood 
workers, 


ois m Manufactured by 


GRAND RAPIDS MACHINERY CO., 


100-140 No, Front St., Grand Rapids, Mich. Can't slip. No wrench required. 


Made from !-2” to 8” or larger. Send 














113 Federal St., 


93 Liberty St., | 


NEW YORK. BOSTON. 
“rows MACHINERY | | nace CATALOGUE. 





for sample order subject to approval. 
MANUFACTURED BY 


MIDDLETOWN MACHINE CO., 


MIDDLETOWN, OHIO. 


HARLES Mi LYS 


S/ ENGRAVER on WOOD\ 
5S ANN ST. #* NEw Yorzx: 


















BETTS MACHINE C0. 


MAKERS OF 


HEAVY MACHINE TOOLS 


FROM 


— New Designs and Patterns. | 
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Wanted—A first-class foundry foreman in Atlan- Turned and Highly Polished Iron and Steel Shaft- 
ta, Ga.; a man who wens ctals and g — ing aspecialty. Merwin McKaig, Cumberland, Md. 
agement of men, mixture of metals an nera Wanted—C F yrills 
foundry work; first-class wages will be paid; none | ¢ y. Baush pause ee enantio ina 
need apply who are not thoroughly competent in | 
every respect, as their incompetency would be | Complete list of our Scales and other new tools 
soon known, and would be a loss to them and our- | for 2c. stamp. A. T. Koopman, Chicago. 
selves. Address, with reference, Box 259, Atlan- For Sale—Cheap, one 14-inch Schlenker Bolt Cut- 
ta, Ga ter. Address Capitol Mfg. Co., Chicago, Ill. 

Ad fg gate gear molding machine (new). 
Stilwell & Bierce Mfg. Co., Dayton, Ohio. 
* MISCELLANEOUS WANTS + Engineers wanted to send their addresses and re- 

Advertisements will be inserted under this head at | ceive free a 25 cent book, ‘“Hintsand Suggestions for 
35 cents per line, each insertion. Steam Users.” Lord & Co., P. O. Box 1262, Phila., Pa. 
GET ath For Sale—At a bargain, 12-inch pipe-c — ma- 
Cheap 2d-hd lathes & planers. S M York, Clev’d,O. | chine, with expanding dies. oF A oy. 245 

Koopman’s Scales for quick measurements. South Third street, Philadelphia. 

Just out; aluminum-steel hack-saws, hard but | Wanted—To form a company to build machine 
not brittle. Crescent Mfg. Co., Cleveland, Ohio. tools, by party with shop and machinery. Address 

New catalogue of engineers’ specialties free. | BOX “, AMERICAN Macuinist. 

Crescent Mfg. Co., Cleveland, Ohio. 

Light and fine machinery to order; Foot Lathe. 

Catalogue for stamp. E. O. Chase, Newark, N. J 











Wanted—A drop hammer run hand, 400 pounds 
weight of hammer. The Fox Machine Co., Grand 
Rapids, Mich. 











Wanted—To buy second-hand lathes, planers and 
shapers of all sizes. Must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 


Wanted—Engineers to write for Catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent. 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 


For Sale—Two hank winders for jute yarns, made 
by J. & W. Lyall, New York: one hank winder 
made by Boyd & Co.. Glasgow; all in good condition, 
and little used. Will be sold at reasonable fig 
ure. Apply to Pearson Cordage Co., Boston, 
Mass. 


Boiler Shop for Sale—In a town of 15,000 inhabit 
ants in Kansas, a new boiler shop, 48x96, thor 
oughly equipped with modern power tools; on three 
trunk lines of railroads, with private switch; no 
competition within one hundred miles; easy terms 
to buyer. Address ** Kansas,’’ AMERICAN MACHIN 
ist, New York. 


SEND SAMPLE, 


We make a specialty of all kinds of serew machine 
work and do it cheaper than you can. 


WRITE FOR PRICES. 


BLAUVELT, JOY & BLAUVELT, 


Factory, Pear! & Front Sts. Brooklyn. Office, No. 258 habeas NY. 


ANYTHINC 


in the line of Brass Goods to order or by contract 


BRASS 


and Composition Castings nad weight or mixture 
desirec 
ww. S. WILLIAMSON, 
36 TO 40 PENN ST., BROOKLYN, N. Y. 








NICHOLSON FILE COMPANY, 


PROVIDENCE, R. I. 


HOLSOM FILP CO ae 


FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 

















The above cut gives an excellent illustration of the new factory of the Mason REGuLaTor Co., 
which is the only building in this country designed, built and used exclusiv rely for the manufacture of 
Steam Regulating Appliances. It is the most perfectly appointed factory of its class in the country, and 
we claim that the very finest work is manufactured therein. The Mason REGULATOR Co. was organized 
under the laws of Massachusetts in 1883, and since that time its devices have been used by nearly all the 
best equipped steam plants in the country, including the American and Southern Cotton Oil Cos., all the 
sugar refineries and over 40 railroads. 


WE MANUFACTURE THE FOLLOWING DEVICES 


REDUCING VALVES, PUMP PRESSURE REGULATORS, 
PUMP GOVERNORS, STEAM DAMPER REGULATORS, 
LEVER AND BALANCED VALVES, AIR BRAKE REGULATORS, ETC. 


We IssuE A NEW ILLUSTRATED CIRCULAR OcT. 1ST. SEND FOR IT. 


MASON ,.REGULATOR CO., 10 Central St., Boston, Mass. 


ESSOPS STEEI fr 1S DRS 


DIES, af 


All Kinds in Stock. 
WILLIAM JESSOP & SONS, L’D. 








Gold Medal, Paris, 1889, 


Chief American Office 


91 JOHN ST.,NEW YORK 


SHEFFIE 
ENGLAND. ” 





DBL LIL ODD POLL IPEDS 


BUFFALO. BLO\ 


Cc. W. 


LeCOUNT, 





REDUCED PRICES OF LECOUNT’S STRAIGHT TAIL DOG. 


No. INCH. PRICE. No, INCH. PRICE. 


@ 1..... 34....$0.60 10....2%4.. 41.5 
£3 ee. Se ee = oe 2s on 
BR Bios cdeeees Cae 1.60 
ge2es4 1%... 80 13 314.... 1.80 
Se 8 5.5. 20 1 2.10 
Bah 6 ...18... 95 15... 4%.... 2% 
Nie . wocecciee OS 16..4:8 552 Oo 
ao 6S 134 1.10 17....53%.... 4.00 
5 9 2 120 18...6 .... 5.00 
a 1 Set to 2in. 7.80 Fuil Set.... 31.10 


South Norwalk, Cc onn. 








THOMPSON IMPROVED INDICATOR 


MANUFACTURED SOLELY BY 


American Steam Gauge Co. 
3, ooo IN USE. 


Adopted by the U. S. Government for all the new 
Cruisers and Gunboats built for the Navy. 





ALSO MANUFACTURERS OF 


saad Pop Safety Valves, Steam Pressure Gauges, Ete. 
i—a No. 36 Chardon Street, BOSTON, MASS. 


Send for Illustrated Catalogue Y free. 





i 1 HULA 
HALVUUUEAEACONUNCEHAHEOEEUELTEEL Ete >| 






2 ees 
- +) 


au nnneneenecgregyouvuuyuuutvennnvvonengaqna ey qpeen yp tt 
TEU CTPA ne HOTEL A + 


PATTERN MAKERS’ SHOOT PLANE & JACK BOARD. 


A. J.WILKINSON & CO. 


Box 3600. 


= BOSTON, MASS. 
SEND FOR CIRCULAR. 





FITCHBURG MACHINE WORKS 
Manufacturers of METAL-WORKING MACHINES. 





OFFICE AND WORKS, 


13 to 21 MAIN STREET, Fitchburg, Mass, 
Send for Catalogue (E.) 











ea Bt DE MAEM EAI E a gL I EER exch eke 
BUFFALO FORGE Co., BUFFALO, N. Y. 


, 
W. C. YOUNG & CO. iin 
Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


An Encyclopedia of Useful Tech- 
nicul Knowledge. 





A great Labor, Time, and Money Saver for Practical Men. 


JUST READY. 
Price $2.00. 
Free of Postage to any Address in the World. 


TEE 


F nglish and American [\ echanic 


An Every-Day HANbD-Book FOR THE WoRK- 
SHOP AND THE Factory. 





Containing several thousand Receipts, Rules and Tables in- 
dispensable to the Mechanic, the Artisan and the Manufac 


turer. By B. Frank Van Cleve A New, Revised, Enlarged 
and Improved Edition, Edited by Emory Edwé ards, M. E 
Author of “The Practical Steam Engineer ’s Guide,” "A Cate: 
chism vo: tie Marine Steam Engine,” etc., ete. Illustrated by 
engravings. One valume, 500 pages, 12mo, close ly »rinte 
the matter covering an extremely wide range 0 useful 


technical information for all classes of mechanics and other 
practical men 
ter Price $2.00, free of postage to any address in the world. 


24 circular of 24 pages, showing the full Table of Contents 
Of this valuable book, will be sent free and free of postage to 
anyone in any part « f the world who will furnish us with his 
address 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut S*., Philadelphia, Pa., U.S. A. 





FOR SALE 


nk Hand Betts Planers. 


One 52 in.x42 in.x30 ft. 
One 37 in.x37 in.x12 ft. 
One 37 in.x37 in.x10 ft. 


All in good condition. Can 
be seen within one hour of 
New York. Address 


COOKE & CO, 


22 Cortlandt St., NEW YORK. 


FOR SALE CHEAP. 


ROCHESTER MANF'G CO,, 
254 Mill St., Rochester, N. Y. 


TOOLS inn PATTERNS 











THE BRITISH & EUROPEAN PATENT AGENCY, 


F. W. BarKER, Manager, (Registered English 
Patent Agent, According to Act of 
Parliament,) 


252 Broadway, New York. 
15! Strand, London, Eng. 


American and European Patents obtained at equitable 
rates. Special Facilities for Sale of Foreign Patents 
through our London House, A goe nvention 18 worth 
as much in Great Britain as in .ne U.S. Competent 
draftsmen employed on premises. We refer to well-known 
men in the machine Pg pe for whom we have done busi 
ness. Send for Circular, 





Screw Cut- 
ting Auto- 


“Star” L 
Foot Lathe 


Swings matic Cross 
9x25 in. A Feed, etc. 













Scroll Saws, 
Cireular 

Saws, Lathe 

Mortisers. 


Catalogue 
ree 

of all our 

Machinery. 














Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y. 





WORTHINGTON 
Independent Condenser 


An Economical Addition to Steam 
Engines. 
POWER CAINED or 
FUEL SAVED 


BOILER PRESSURE LOWERED 


ESPECIALLY RECOMMENDED FOR 


ELECTRIC LIGHT MILL BOAT 
and PUMPING ENGINES 


HENRY R WORTHINGTON 


NEW YORK 


PHILADELPHIA CHICACO 


BOSTON 
ST PAUL SAN FRANCISCO 


sT Louis 
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have far exceeded our expectations and capacity. 
seventy-five per cent.—have made large additions to 
orders promptly. 


CLEVELAND TW 
Established 
Corner Lake & Kirtland Sts., Cleveland. 0. 


We beg to announce to our patrons through your columns that our orders during the Summer 
We have just increased our Turning Department | 


101 Chambers St.,New York. 865 Queen Victoria St., London, Eng, 


our Factory, and hope to be able now to fill all 


IST DRILL CO., 


in 1874. 





HOWE’S 
STEEL. 


HOWE, BROWN & CO., L’'T’D., PITTSBURGH, PA. 


127 OLIVER ST., BOSTON. 


93 JOHN ST., NEW YORK. 


FOR TAPS, DIES, PUNCHES, CHISELS, 


DRILLS, LATHE TOOLS, &c. 


ESTABLISHED 1859. 


228 LAKE ST,, CHICACO 








(0. Lepvh 
Castings for High Speed Steam Engine, 


CYLINDER, 4 in. x 4 1-4 in. 
T. aaa & CO., IRON AND BRASS FOUNDERS, 


8 E. 56th St., N. Y. City. 


Sets of Castings for Engine illustrated above, with Cast- 
steel Shaft, Connecting Kod and Rock Shaft and Brass Bear 
ings, boxed and se on receipt of .00. Three sheets 
btue prints of working drawings, extra. 





SEND FOR CATALOQUE, 


BSTER MACHINE SCREW CO. 


meee ___\VVXVVVVYYYKYYIYNN' 
WORCESTER. MASS." 
Manufacturers of Set, Cap & 
Machine Screws, Studs, etc, 


LANSDELL SYPHON 


A Cheap & Simple Steam Pump. 

Working by direct action of steam, Has no 
vaives or other working and cannot 
get out of repair, cannot freeze, and will 

ump ashes, waste, or anything that can en- 
ony the pipes. Invaluable as a bilge pump. 


MADE IN LEAD OR BRASS FOR ACIDS. 


J. $. LENG’S SON & CO. 
4 Fletcher Street, NEW YORK. 
Double Jet 


PARK injector 


PARK MFG. CO., 


Portland 
Street, 


Boston, 
Mass. 








wv 















TO THE BOILE! 


WATER 
THE most reliable under va. ying steam pressure of any 


injector known. Will work from 15 pounds to 180 pounds 
without any adjustment. Theonly Automatic I ctor 
that will thoroughly drain itself when shut off, thus pre- 
venting freezing. Every Machine Guaranteed. 


INJECTORS AND JET APPARATUS. 








DROP FORCINC. 


SPEIRS & MOORE, 


WORCESTER, MASS. 











THE 


KEYSTONE 
HANDLE. 


A anent and 


0 © reliabie method of 


attaching Hammers and all Tools 
Handles” Address, a 


E. H. BROOKS, LEBANON, PA. 






PAT’D ¢UNE 4U' "eg" 









_"o.8 
score 
NEW > =» 
STANDARD S fie 
PUNCHES s="9 
mee 
~~ lin =n"g 








LACKAWANNA 
GREASE CUP 


Will Save Its Cost in Oil 
alone Several Times 
per Annum. 
N SAVES ALSO IN LABOR AND COST 
P< OF COTTON-WASTE, PREVENTS 
DRIPPING AND SPATTEBING. 
A POSITIVE FORCE FEED with the 
most PERFKCT REGULATION and 






GREATEST CONVENIENCE in opera- 
tion yet attained in any device forthe 
lubrication of machinery. Works 
equally wellin every possible position, 


Lackawanna Lubricating Co,, 


41 Coal Exchange, Scranton, Pa, 


WRIGHT'S FRIGTION SHAPER, 


Power is transmitted 
by a hardened stcol 
Worm engaging in a 
bronze wheel. Adjust- 
able table for taper 
work. Feed adjustable 
while running. TIlus- 
3 trated in AMERICAN 
MACHINIST, May 22d, 
1890. Send for Circular. 


1D, Wright & Sos 


= Mfrs., 
392 SMITH STREET, BROOKLYN, WN. Y. 



















UNIVERSAL PLAIN 


+ MILLING MACHINES 


oe EXCLUSIVE SPECIALTY | 

t ~» THE CINCINNATI MILLING MACH C2 

=e -> CINCINNATI. 0: 
C0., 


VALLEY PUMP 


EASTHAMPTON, MASS. 
Single and Duplex. Also, Bucket 
Plunger, Acme, and A. B.C. 
Fly Wheel Pumps. 








$$ 


fm J.-E. LONERGAN & CO. 
| nage 211 Race St., Phila. 


Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 

POP 


SAFETY YALYES 


for Locomotive, 
Stationary and Ma- 
rine Boilers, also the 
** Reliable"? Steam 
Trap. 

1888 Catalogue 
free on application. 


J.A.FAY &C 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding. Tenoning. Mor 
tising, Boring, and Shaping, etc. 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws, Re 
sawing Machines, Spoke and W heel 
Machinery, Shafting, Pulleys, etc. 
All of the highest standard of excel- 


B lence. 
W. H. DOANE, Pres, DL. LYON, Sec'y 


[uroam geo: 


t! 








CINCINNATI, 
w O8I0, U.S.A. 


— ~ 


ERFECTLY 





The most irregular speed made perfectly uniform and reg- 
ular. A change of over 30 per cent. can be obtained, while 
machine isin motion. Essential in all factories and mills 
and for driving dynamos. Makes power from water wheels, 
slow speed engines and electric motors absolutely regular and 
rea pe. 


Apply for information to 


T. M. FOOTE REGULATOR C6., 


271 Franklin St., Boston, Mass, 





HALL DUPLEX STEAM PUMPsS. 
: Ast 


Send for 1890 Catalogue. 


HALL STEAM PUMP CO., 


Works: PITTSBURCH. 
CHICAGO. ST. LOUIS, 


AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
STEAM PUMPS FOR ALL DUTIES. 


THE BUFFALO STEAM PUMP CO., 


BUFFALO, N. Y- 





Boiler and 
Pump Combined. 














Maslin's Patent & Deo, 8, ’ 


Cheapest and Best Automatic Steam Vacuum 











COMPLETE STEAM PUMP_<- 
j 10 Sizes FROM $7 1° $75 (a4 
ZA PRICES 49 


Pump. Handling DIRTY and GRITTY FOR VEW 
LIQUIDS without Wear, Oil or Care. | | al : CRIPTiv 
Simple, Economical, Efficient & Durable. || ace rae ESR SVE oc, 


Pumping Plants for Contractors, Irriga- *CincurAr 


tion, Water Works, Railroads, Mining & 
General Hydraulic Purposes. rite or call iz 
for Circulars, Joun Mastin & Son, Soe 


Manur’rs, 165-167 1st St., Jersey City, N, J, 


ar” NawD 
Feit 











’ ADAMS 
AltomaticBolt- Threading & NutTapping Machine, 
Made in all Sizes to Cut from 1-4” to 6”, 
The simplest and most durable machine in exist- 
ence. The threading head is made entirely of steel. 
No links, levers, springs, caps, cases, blocks or die 
rings in or about the head. Separate Heads and Dies 
Furnished. Write for descriptive circular and price 


list to 
Capitol Mfg. Co., 125 to 137 Rees St., Chicago, Mll., U. 8. A. 


Tue Davison STEAM PuMPS AND PUMPING ENGINES. 
va e EST Mw A D E FOR ALL 


SITUATIONS. 
Manufactured by 


M. T. DAVIDSON. 


B PRINCIPAL OFFICE AND WORKS, 43-53 Keep St., Brooklyn, N. Y. 


77 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: 5) OLIVER STREET, BOSTON. 




















—1 JUN © 
WN JUNG 
eH eee PENNA. ~ 


IS THE West Injector 











“LITTLE 
GIANT” 


For Feeding all Steam Boilers. 


RUE’S EJECTOR, 


Superior to all others for Raising 
and Forcing Water and 
other Liquids. 


Boiler Washer and Testing Device. 
Uses Warm Water, avoiding injury 
and facilitating the Raising of Steam. 


RUE M’F’G Co., PHILA., PA. 


AQ ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J. G. A. MEYER. 


This valuable series of 106 articles 
copies of the 
American Machinist ountaiding 








Order now before our stock 
of papers is exhausted. 


“PRACTICAL 
DRAWING.” 


By J. G. A. MEYER. 


This valuable series of 98 articles 
having been concluded, copies of ‘the 
American Machinist containing 





ADDRESS : 


American Machinist, 
96 FULTON ST., 











them will be sent by mail to any address hi 

in the U.S., Canada or Mexico, for 7S, ery mee 4 pq RAE 85m 

or single copies, 5 cts, each, postpai NEW YORK. or single copies, 5 cts. each, postpaid. 
GAGE MACHINE WORKS, 


MANUFACTURING SITES 


IN SOUTHERN ILLINOIS. 


Coal, 6 to 9 feet veins, underlies the entire sec- 
tion. Close to iron fields of Missouri and Tennes- 
see. Cheap water transportation by Mississipp 
and Ohio rivers and their tributaries. Water for 
all purposes. Finest hard and soft w 8 in un- 
limited quantities. Shipping facilities over 18 rail- 
road lines to all great trade centers and distribut- 


MANUFACTURERS 


MACHINE 


FOX & TURRET 





ing points. For particulars address LATHES 
SO. ILL. IMMIGRATION ASS’N., A SPECIALTY WATERFORD, 
F. A. Trousdale, Sec’y, Metropolis, H11., r N. Y 


or W.H. Mall, Asst. Sec’y, DuQuoin, Til 





P.H.&F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC 


= 
] 
U4 


ST 
P 
A 
T 
T 
E 
R 
N 





McFADDEN CoO., 


735 MARKET ST., PHILADELPHIA. 
American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 


Makers of Implements for 
Pim Standard Measurements. 





ROOTS’ NEW ACME HAND-BLOWERS 


Slow-speeded, Force-blast. Durable, 





Compact and Cheap. 
Roots’ Foundry Blowers, Gas Exhausters, eta 


8 S, TOWNSEND, Gen. Agt ) 2? CORTLANDT 6T., 
COOKE & C0., Selling Agts, NEW YORK. 


In Writing, Please Mention This pager, 


oo. = 





ww 
Flat Bar Gauge 


JAS. A, TAYLOR & CO. 








Crescent Gauge, 
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WHEN IN 


A Boiler for “X0u; 


ADDRESS 


HARRISON SAFET 


WANT OF 
p-to-cer-ar Location 
Y BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


NEW YORK, N. Y. CHICAGO, ILL. 
41 Dey Street. 


6 So. Canal Street. 


ATLANTA, GA. 


MINNEAPOLIS, MINN, 
9 No. Pryor Street. 


421 _Guaranty Bldg 





THE LOWE BOILER. 


The LOWE BOILERS with all Im- 
rovements have displaced about every 
ind of boiler in general use, and are 
now furnishing steam for about every 
purpose, and for every leading Cut-off En- 
ine, and producing the highest econom- 
¢ effect fom every fuel (oil ineluded), 
The Engineers in charge of LOWE BOLL- 
ERS say, that they furnish the dryest 
steam, evaporate the most water to the 
fuel, make steam the quickest, and retain 
the pressure the longest, with banked 
fires, and give the best results in economy 
of fuel, under both rapid and slow com- 
bustion of the fuel, and need the least “ 
pairs, of any boilers they ever had cha 
of. “Send for description of the LO E 
BOILER, .and history of Steam Boilers 
(free) to the Sole Makers. 


BRIDGEPORT BOILER WORKS, 


BRIDGEPORT, CONN. 


HYDROSTATIC MACHINERY, 


= PUMPS, PUNCHES, 
ACCUMULATORS, 
JACKS, 











VALVES, 
FITTINGS, 
&c., &c. 
WATSON & STILLMAN, 
204, 206, 208 & 210 E. 43D ST., N. Y. 





THEPECK PATEN 
DROP PRE 
3 


MINER®: 
SU ede ore EN 





‘| Rapid Work. 

















HUGO <i 
\. 440 N. 12th St., Phila., Pa, 
" Maker ‘of all kinds of 


MACHINERY. 






Work. 


Bevel Gears cut theoret- 
ically Correct. 


Special facilities for Accurate 


Machinists Fine Tools 


STANDARD TOOL CO., ATHOL. MASS. 


SEND FOR NeW CATALOGUE 














—_—THE— 





Wsteott Ghucl Go, ms” Oneida Steam Engine & Foundry Co, Oneida, IY. 0. Sh, 


SCROLL COMBINATION LATHE CHUCKS. 


Manufacturers of all a of BotH 3 AND 4 Jaw. 
LAT E Diameter Will hold in- | 
over all. side of Jaws. | 
49-16 in. 51-2 in. 
6 in. 612 in. 
71-2 in. 8 in. 
101-8 in. 12 in. 
13 1-4 in. 15 in. 
16 in. } 18 in. 
181-2 in. 211-2 in. 
7 211-4 in. 26 in. 
24 in. 30 in, 
US fa ¢ 4 F 6, 80 in, 36 in, 
36 in. 43 in. WESTCOTT’ 








O’BRIEN’S PATENT 


BOILER HEAD FLANGING MACHINE, 





Perfect Heads, with or without Dies. 
No Hole in Plate. Construction Simple. 
Price Reasonable. 


JACOB CLARK, Mfr., Germantown, Philadelphia, Pa. 


“THE HORTON LATHE CHUCK” 


years the tests and been the §$TANDARD for FORTY 





Over THREE peneate elses and styles of Chucks, made and 
kept in stock, 


THE E. HORTON & SON CO., 





WINDSOR LOCKS, CONN., U. S&S. A. 
SEND FOR ILLUSTRATED PRICK LIST, 





THis is NO 


Wy AA. 
“a [ mages Miia 


SIZES 
|20 O tota INCH fe 
\We/ Oto A 
|W22 Oto te” 
— Seueaiile . ==" 


sandal) RI LL CHU CK 


5 ah 





THE HARTFORD DRILL CHUCK: 


id THE 


world | 


17 COMBINE S THE 


MAXIMA OF EFFICIENCY ano DURABILITY wirn 


THE MINIMUM OF PRICE >. 
wn Gs MAN TE, 
CATALOGUE OF CHUCKS 


SOLD BYALL DEALERS 
Huck HARTFORD, CONN. 





HESWEETLAND CH uC 
ee | 


: 3 
= do VERSAL 
4 anml i< 


NEW REVERSIBLE JAWS. SEND FOR CATALOGUE, 





(LOUGH’S PATENT 
DUPLEX GEAR CUTTER 


For cutting the teeth o1 gears ; one 
Duplex Cutter cuta a pitch from 15 
teeth to a rack inclusive. 

Kept in stock from 4 to 36 pitch 
and warranted. Circular and price 
list free. 


R. M. CLOUGH, 
MERIDEN, CONN. 




































Vance Lightning Flue Cutter 


For removing Flues from Locomotive and Stationary Bo’ 
One man can cut five saagres (one pene) aday. In use oe 


4 
for removi: 
on approval 


Sh . 
2 in., > AR 212 in. and 8 
Railroad. Co's Liberal Discounts to the Trade. 





to either start 
or stop ma- 
chine. 

Self - lockin 
belt and clute 


the co Combinati 


in. flues, $50, mt 


VANCE TUBE GUTTER GO., Geneva. WN. Y. 


shifter; fits any 
bar now in use, 





SAMUEL C. ROGERS & CO., BUFFALO, N.Y. 





Steel Balls from x inch to 28 inch for Anti-Friction Bearings a Specialty. 


a i sie ye 
cmt 


CHAUNCEY SMITH, vicm Paes’rs 
LQWARD SAWYER , rreasvnen: 
JOHN J. GRANT, SUPERINTENDENTS 


SEND FOR CATALOGUE. 


= 
4 “~~ i if 
ies s 


wn anit SEE CHV 


aye 


by the JImonD} patent process. 


LITCHBURG MASS. O'5:A 















SILVER LEAD 


FOR SMOOTH CASTINGS 
COAT THE SURFACE OF MOULDS anv GATES, 
JOSEPH DIXON GRUGIBLE CO., 
Manufacturers Pencils & Graphite Specialties, 

JERSEY CITY, N. J 













































A FACT FOR YOU. 


A large manufacturing firm, who had 
neglected the adoption of a Berryman 
Feed Water Heater and Purifier in their 
steam plant, were at last, owing to the 
cost of fuel; induced to put one in. 

In less than a month t ey found a say- 
ing of over 30 tons of coal. This not only 
showed a great interest on the invest- 
ment, but in a few months paid the 
whole cost of the heater. 


BENJ. F. KELLEY & SON, 


9! Liberty St., NEW YORK. 
SPECIALISTS IN 


Feed Water Heating & Purifying. 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 






SEND FORNEW DESCRIPTIVE 


A new Drill Chuck having a more ceanaitet gri 
than any chuck ever offered. This seems a bican 
claim, but we prove it to mechanics who will ex- 
amine. Ask at your dealers or write us for par- 
ticulars. 


THED.E.WHITON MACHINE CO. 
No. 5 Oak St., New London, Conn, 


S. A. SMITH, 23 S, Canal St. Chicago, Western Agt, 


; 7 THOS. H.DALLETT & 60. 


1306 Buttonwood Street, 
PHILADELPHIA, PA, 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses, 
Special Machinery. 


SEND FOR CATALOGUE, 


U. 8. PATENT FOR SALE. 


SECTIONA 
HOT 














Is entirely new, with no in- 
fringements. The most per- 
ect, economical and easiest 
managed Heater in the world, 
Is less complicated and can 
be manufactured cheaper than 
any other boiler now on the 
market. Fully covered. Will 


WATER 
sell cheap. For further par- 


B 0 | L E R a ticulars address 
MILLER BROS. & TOMS, 


Box 1148. MONTREAL, QUE., CANADA, 





Emery Wheel 
Seemeie Machine. 








ported that it 
weights. 


F 


k 


Tabie is so sup 
r heavy weilg 


wheels 


ng 


= wheels can te used, and table is easily 


adjus 


to wearing 


P 


Base of machine has sufficient flare to give soula 
olid emer 


floor foundation. 
& cannot 8 


BS. 


ted 
away of wheel. 


Spring gfield Emery Wheel Mfg. 0o., 
yitiverPort, CONN” 


§ pringfield Glue & 5 8 Emery Wheel Co, 
éstern Branch, 18 and 20 West Pandolph Street, Chicago, Ila 








TOGGLE-JOINT DRAWING PRESSES. 


EMBUSSING PRESSES. 


MIDDLETOWN, CONN. 





POWER SPRUE CUTTERS. 


: POWER PRESSES & DROP HAMMERS 


FOR ALL KINDS OF SHEET AND BAR METAL. 
DESIGNED AND BUILT BY 


THE STILES & PARKER PREss Co., 


SPECIAL MACHINERY, DIES, TOOLS, ETC., ETC., MADE TO ORDER. 


ROTARY AND SQUARE SHEARS. 


S100] NOLLNG 


203-207 CENTRE S8T., N. ¥. 
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IRON PLANERS 


From 16” to 36’ wide by 




















DUPLEX 


FORGING 


any length. 
HC, PEASE & 6, sant RESS, 
Worcester, Mass, SHEARS. 










BEAUDRY & C0. 
(Formerly _ of 
Beaudry’s Ip 
right Power 
Hammer,) 

Sole Manufacturers. 
Also Manufac 
turers of 

Hard Coal Heat- 
ing Forges. 
Room 4, Mason B'dg 





2 ws, 70 Bilby St., 
The Almond Coupling p Beaton, 
NEW quarter turn ! 
= motion to replace 
quarter turn belts and 





gears. 


7. BR. ALMOND, MFR., 
83 and 85 Washington Street, 
BROOKLYN, N. Y. 


STEVENS PATENT 
RELIABLE DIVIDER. No. 61! 


With Thumb Attachments. 

a; from heavy stock, operated with a 
right and lett hand screw. Made with two 
tension screws, removing any back lash. 
5 inches, price ae eee ~ 

Ideal and Leader Spring Dividers and C Sali 
pers, Ideal Surface Gauges, Depth Gauges, 
and Fine Machinists’ Tools. 

GB Lllustrated catalogue free to all. 

J. STEVENS ARMS & TOOL CO,, 
P.O. Box 231, Chicopee Falls, Mass. 


Avownna 2 ren Povwn, 


THE PITTSBURGH REDUCTION COMPANY, 


THE MOORE 
& WHITE C0., 


Friction 
Clutch 
Pulleys, 
Cut-off 
Couplings, 
&e. 

















95 Fifth Avenue, Pittsburgh, Pa., U.S. A., ’ a 
offer commercially pure aluminum at the FAGLE Sos 
following rates at Pittsburgh, Pa.: ANVIL i. 


Lots of 1,000 lbs. and over...... 
Lots of 500 lbs. and over....... 2.25 
Lots of 1001bs. and over. 


33 WORKS, 
Trenton, N. J. 


The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. ~_ 





Metal guaranteed to be equal in quality 
to the best metal manufactured by any other 
process. 

Prices on sheets, wire, tubes or castings, 
given upon application. 















Send for Circulars. 


The Eagle 
Anvil.—Best 
Cast Steel 
Face & Steel 
Horn. Better 
thanany Eng- 
lish anvil. 
Fully war- 
ranted and 
lower price, 














TRUMP CHUCK. 
The CHEAPEST and BEST. 


WILL HOLD 
ACCURATELY, STRAIGHT or TAPER 
Write for Prices to Shank Drills. 


TRUMP BROS. MACHINE CO., MFRS. 





Made in 3 Sizes, viz: No. ‘ Holds 0 = 


“ 


BEAUDRY’S 


AMERICAN GAS FURNACE CO., 


DESIGNERS AND MANUFACTURERS 


GAS BLAST FURNACES. 


' Send for Catalogue. Estimates made for any mechanical 
g operation requiring high, even and controllable 








temperature, 
No, S80 NASSAU ST., 
NEW YORK. 
DIES, REAMERS, EITC. 


RINE ‘TAPS, 


“GREEN. RIVER eat 
PAT. SPIRAL FLUTED 





LIGHTNING AND GREEN RIVER SCREW PLATES. aie 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List. 











CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS 
North Adams, Mass. 
FROM 1-4 TO 15,000 LBS. WEIGHT. 
TE i F a. oon durable than iron forgings in any position or 
60,000 CRAN SHAFTS and 50,000 GEAR WHEELS of this steel 
CASTINGS now ree ee 


WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. 
JAS. HUNTER & SON, 
True to pattern, suet, solid, free from blow-holes and of um 
service whatever. 
Crossheads, Rockers, — Heads, etc., for Locomotives. 


EEL CASTINGS of every description. 
Send for Circulars and oa ices to 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. Office 407 Library St., Philadelphia, Pe 


THE 1X LL. DRAWING STAND 


With or without board. 


The best and most convenient Draw-- 
ing Table in the world. 


JONES & MACK, 


Smith Bldg, 220 Walnut St., CINCINNATI, 0. 


CROWELL'S PONTIVE PRESSURE BLOWER, 


FOR 
Blast and Smelting Furnaces, Forges, Cupolas or any Pneu 
—_ Service wheres positive oe or Vacuum is desired. 
Any pressure from 1 to 10 ibs. can obtained, and main- 
tained. Slow running. Minimum o 2 power required. 


MANUFACTURED BY 


HONESDALE IRON WORKS, 
HONESDALE, PA, 


ARTHUR R. KING, wanuracturer 
Steel Sorew Punches, Tube Expanders, Packer i tehet Drill, Tube Cutters, 


TUBE BRUSHES, 


ETC. 
WRITE FOR PRICE LIST. 





ATTENDS TO ITSELF. 








A new Countershaft a for six months with 
self oiling loose pulleys, new and perfect friction 
clutch. Please send for circulars. 


THE STATES MACHINE CO. 
R. R. Place & Commerce St., Newark, N. J. 














bi 3. oto” Wilmington, Delaware, U. S. A. 


ERIE, lith & I2th STREETS, JERSEY CITY, N. J. 





THE LODGE AND DAVIS MACHINE TOOL CO, 


were seeenee ty OHIO. 


EASTERN HOUSE: 


04 Cortlandt ft, 





WESTERN HOUSE : 


@ OUG705, Canal bt, 








NEW YORK. 





17, 19 and 21-inch Swing, Large Hollow Spindle. 


Taper Attachment, Automatic Stop, Compound Rest, Lead Screw, under front V. 
Extra heavy, Convenient, and easily handled. 






ENGINE 
LATHES 


TURRET 
LATHES 


IRON 
PLANERS | 


—_ PULLEY 
LATHES 


20, 26 and 32-inch Triple Geared Shapers. 

Stroke changed while machine is running. 
Shaft can be passed thre ugh head of machine 
and key seat cutinsametoany length. Extra 
heavy vises. Tables slotted on all sides, 





16 and 20-inch Crank Shaper. 
Stroke changed and adjusted while run- 


ning. Stroke at all times positive. 
Invariably plane to a line. 
Detachable Tables, 


NEW ENGLAND AGENT 


THE C, & F. MACHINE TOOL CO., BOSTON, MASS. 





24, 27, 32 and 38-inch Swine. Cabinet =p 
All feeds reversed in apron. 


COMPLETE MACHINE SHOP EQUIPMENTS A SPECIALTY, 


CHICAGO. 






15-inch Cabinet Turret Lathe. 


Taper Attachm. nt, Automatic Feed, Lever and Screw 
Movement, most complete brass lathe on the market. 


DRILL 
PRESSES 


MILLING 
MACHINES 


IRON ¥ 
SHAPERS —@— 


25, 28, 32 and 40-inch Drills. 





24, 32 and 36-inch Planers. 


Extra deep beds and tables. Powerfully Automatic stoptofeed. Quick return 
geared. Plenty of Metal and designed for on right side. Table operated 
extra heavy duty. All Feeds and Shipper from front. Large cones 


operated from both sides. and long belts. 


Improved Device for holding Planer Bolts. 
SOLE AGENTS FOR GREAT BRITAIN 


HERBERT & HUBBARD, COVENTRY, ENGLAND. 
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Manufacturers of 


MORSE TWIST DRILL AND MAGHINE GOMPANY, Xow Bodtord, ~~~ ' 


Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








and Milling Machines. Agents, MANNING, MAX WEL 


Bosna a Lathes, Hand Lathes, Foot Lathes, Upright yi 
MOORE, 111 LipeRTY STREET, NEW Yo 








FRISBIE FRICTION 
PULLEYS = CLUTCHES, 


THE D. FRISBIE CO., 


114 LIBERTY STREET, - NEW YORE 


L. W. POND MACHINE CO. 








Manufacturers of and Dealers in 


Tron Working Machinery. 


IMPROVED PATENT !RON fie 
PLANERS A 


SPECIALTY. 
152 
Union St., 
WORCESTER, 
MASS. 








UNIVERSAL RADIAL 


~ |) RADIAL DRILLING MACHINE 


ies = THREE DESIGNS. SIX SIZES 
ill: aE MBODY ALL DESIRABLE FEATURES 


zo PRICES$450 2°& UPWARD 
po UNIVERSAL RADIAL DRILL CO 


NCINNA 











4, 5 and 6 Ft. SWING. 


H. BICK FORD, 


LAKE VILLACE n. 


BORING AND TURNING mis, 














Manufacturers of 


Lathes & Upright mills, 


Lathes from 10 in. to 
ots. cone argest Va. 
riety of Drills manufac- 
tured in the world. 
Worcester, Mass. 





“Be ke ’’ Hand Pipe- Cutting Machines. 


No. 1.—Powerful, inex- 
pens ive, simple in construc- 
tion, Cuts and screws pipes 
XY to 2-inch. Easily carried 
about. ee 


“ECLIPSE” Nos. 2 ana 3. 
These are powerful and most 
effictent 
machines 
'\“ Sor cutting 
ning 
PIPES, with which one man can 
te S tf and thread b-inc T pipe. 
».2 Cuts and Sc re US 2 2% to gin. 
No. a, ae \% too in. 
It will pay you to a us for 
particulars. 
v4 apt napa dh MAULE, 
(Ment this paper.) Philadelphia. 
or Wi e ~~ build Power Machines. 














NEW HAVEN, CONN. 





JUST OUT. 
OUR NEW ILLUSTRATED CATALOGUE OF 


Turret Machinery. 


MANY NEW FEATURES. 


JONES & LAMSON MAGHINE CO. 
SPRINGFIELD, VERMONT. 
SEND FOR IT. 


COILS & BENDS 


IRON, 
BRASS and 
COPPER 


PIPE. 
ALL STYLES, 


THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 


(DHEAPEST | 














STYLE. = 


H.B. BROWN & CO, 


EAST HAMPTON, CT. 





ACHINER 
For Reducing and Pointing Wire. 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines = Information, address the 
Manufacturer, 


8. W. GOODYEAR, Waterbury, Ct. 








EVERYTHING FOR 


i MACHINISTS § 


in any quantity. 


Chandler & Farquhar, 


BOSTON, MASS. 
Send for Cataloene 


Pere a 
ltulallsaluslutsslaat 
L. S. STARRETT, 


Manufacturer of 
































CARY & MOEN CO. 


ian WIRE Of cay DESAS 


Ta} 





|FINE TOOLS, 
: ATHOL, MASS. 


@ Senp Sramp FOR Fut LIstT. 


nO, AR ails 


Jubii liy Liliulil 


























IRON-WORKING MACHINERY. 





| SATNDERS SONS, 


“pho & Gas Fitters’ Hand Tools. 


SEND FOR CIRCULAR, 


Yonkers, N.Y. 
MANUFACTURERS OF 
Pipe Cutting 


THREADING, 


AND 


SD Tapping Machines 


THE i harenioes WHEEIL, PIPE CUTTER shown in the cut combines simplicity 
with strength and lightness. Easily adapted to various sizes of pipe. 
No loose 
friction o 


Rolling instead of sliding motion. 
arts to become detached and mislaid. All wearing surfaces are of tool steel hardened. Less 
parts than any other pipe-cutter made. 





New Haven Manf’s be —_ 





156 OLIVER S8T., 


FOR 


HILI, CLARKE «& Cdq., 





AND MACHINE ‘SUPPLIES 





BOSTON, 





MASS. 





WILLIAM BARKER & C€0., 


Manufacturers of 


Iron and Brass Working DP 


MACHINERY,||. 


140 & 142 E. SIXTH ST, 





= HN) 








Near Culvert, is 
m 


te sited Unive 
Papers, Scales, Triangle 
Profile and Cross-sectio 









) P. Sent eco. 
Machinists’ Tools, 


WORCESTER, MASS. 


KE 


Drawing Materials, Etc,, 


Superior Swiss Drawing onan 


CINCINNATI, 0. ss 


Send for Circulars and Prices. 


<5) 
(=) 


FEL& ESS Been, 
UF NEW Been oy CO, 
FACTORY, HOBOKEN, N.J. 


Manufacturers of 








ents, Extra and Best Quality, 
erman Drawing Instruments, 
rsal, Anvil Drawing, Hetios, Blue Process 
6, T-Squares, Drawing Boards, Standard 
n Papers, 


Catalogue to professional people on application. 





Manufacturers of 








” Shaping Machines, 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 
Manufacturers of 





KEMPSMITH 
Machine Too! Co,, 


Manufacturers of 


PLAIN ano 
UNIVERSAL 


Milling Machines, 

«Of Modern Design 

a and Superior Work- 
a manship. 


F — MILWAUKEE, WIS. 





Drilling Machines, 
Bolt Cutting Machines. 


Send for Catalogue. 








ai T 
ro OFFIN BLEIGHTOND SVRACUSE,N.Y 


Cobb 





Lili 3 





“MACHINIST S$ SCALES, 
PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others, 

EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 





PATENT UNIVERSAL SCREW-CUTTING CENTER 
DEPTH ANGLE AND 


wre co., TWIST DRILL GAUGE. 


‘ine Machinists’ Tools. —-E. Boston, Mass. —Send for Circular, 





Pipe Cutting and Threading Machinery, 
FOR HAND OB POWER. 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 


a, & CURTIS, 


66 CARDEN ST., BRIDCEPORT, CONN. 











W. F. & John seg Co., Rockford, T1., 
Address No. 1995 one Street. 


THE BARNES WATER EMERY 






TOOL GRINDER. 


It hasno pumps. No 
valves. No piping to 
supply it with water. 
It has nothing to get 
out of order,is always 
ready for use. It is 
as easily managed as 
a grindstone and will 
give vastly better re- 
sults. 

Sold subject to ap 
proval. Send for full 
description and price. 








PEIUG VALVES, 


This Reducing Valve is the 


STANDARD 


Used by Forty Railroads, 
and all the Largest Mills, 
Factories and Steam 
Plants. 








Masn Regulater Co, 


BOSTON. 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 

High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVIOE. 


THE LONG 4 ALLSTATTER Ut 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


5 Packs al tan, © 


OVER 300 SIZES. 





Hamilton 


OHIO. 


Power Cushioned Hammer. 
Send for New Catalogue, em 


OPEN SIE TRON PLANERS FOR TMNEDIATE DELIVERY 


One 30 in. x25 in.x6G ft. 

One 30 in.x25 in.x6 ft. with Extra Side Head. 
Two 30 in.x25 in.xS ft. 

One 36 in. x30 in. x ft. 

One 48 in.x48 in.x14 ft. with Extra Side Head. 
One 48 in.x48 in.x16 ft. with Extra Side Head. 











THE DETRICK & HARVEY MACHINE CO., 





BALTIMORE, MD. 
ACME | MACHINERY CO. 
VELAND, OHI 


"sedans rers of 


ACME BOLT & RIVET HEADERS, 


Acme Single & Double Automatic BOLTCUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 












PAT. DKC. 5, 1882. 
PAT. DEC. 4, 1883 
PAT. AUG, 25, 1885 











\ a nie @ JANN 


| Apis BES sh \ fi = ea Ne 
ia Nes wey 8 EO ; \ | ey v4 Ke : , | 


‘ sam est a 1, als : : 


usd Raesspre Brownns Fan Rromens. 


WAUST FAN 
LEVER & CRANK BLOWERS, 
PORTABLE FORGES. ° 
IRE BENDERS & SHRINKERS. Vows : mu l 











THE CHAMPION STEEL PRESSURE BLOWER —/ 
. 














fe Corliss Steam Endine Co. 
PROVIDENCE,R.I. 
Incorporated June, 1856; Established by 


CEORCE H.- CORLISS, 


INVENTOR OF THE CELEBRATED 


“CORLISS ENCINE: 


DESIGNER & BUILDER OF THE FAMOUS 


“CENTENNIAL ENCINE, 


Exhibited at the Philadelphia Exposition, 1876. 


These works have been fully equipped, at great cost, with heavy special tcols, of his 
invention, ‘for the manufacture of this perfected engine, which is a guarantee of superiority 
in workmanship, and interchangeability of parts never before attempted in the line of steam 
machioery. 

The public will understand that we have no relations with American or European builders 
of so-called ‘Improved Corliss Engines,"’ and that the final and perfected Engines of Mr. 
George H. Corliss, embodying his latest ideas, is to be obtained, in America, exclusively at our works. 
THE 


ALSO MANUFACTURERS OF 


Conuss Parsyt Vermcan ‘Tysouan Waren Lov Bowuza, 


Especially adapted for compound and triple expansion engines requiring superheated steam 





BEMENT, MILES @& CoO., 


PHILADELPHIA, PA. 


——BUILDERS OFr-~— 


METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, 
Machine Shops, Rolling Mills, Steam Forges, Ship 
Wards, Boiler Shops, Bridge Works, 

Etc.,. Etc. 









The MULES & JONES C0, "SE 


MANUFACTORERS OF 


PUNCHES AND SHEARS, 


= ae = All Pong and Sizes, 


id A FULL LINE OF 


7 MACHINE TOOLS 


Boller Winkers, ‘Bridge Build- 
ers, Ship Buliders, Rall- 
road Shops, Locomo- 
tive and Car Build- 
ers, etc., etc. 


THE ,LAERATED FUEL COMPANY, 


ain Street, SPRINCFIELD BULLARD, Man 


FORGING: “AND WELDING BY PETROLEUM AIR BLAST. 


RNERS! NO SMOKE, oiet OR ASHES 
Re emnaes ° eee ch ad pt. & CO., 170 Lake St., Chios S. COLLINS, = 29, 1885 
Temple vourt, 7 Beekman Street, Rooms 814-816, New York. HIL iN JONES. Ganan- July 5, 1887 
oque, Can. G. M. SMITH, Los An eles, Cal. C.S $. BARRO ws, 46 Ware reeacnye Cleveland, Feb. 5, 1889 
Ohio. Michigan and Indiana. GILBERT & BARKER MFG. CO., General hgente forthe United July 23, 1889 
States, Springfield New York and Boston. THOMAS, SHEPARD & SEARING, Arapahoe 


Bullding, Denver, Col. 
Swe will epince In Stock or Mutual Companies any Insurance canceled on account 


of using this System, when installed according to our plans. 


BOYNTON’S ADJUSTABLE 
ALLIGATOR WRENCH. 


Quick and 
handy in ad- 
justment. 

Invaluable 
for work on 
clipped pipe, in close cols 8 and corners that cannot be reached with other wrenches. Made entirely of 
arop forged steel. Four sizes. 

CAMPBELL PRINTING PRESS AND MFC. CO., MFRS. 


160 WILLIAM ST., NEW YORK. 325 DEARBORN ST. CHICAGO. 















PAT'D JUNE 14 1887. 





SE IPMAN 
Automatic Steam Engine. Kerosene Oil or Natural Gas Fuel 


— SAFE, EFFICIENT, DESIRABLE, — 
The Best Power for Farmers, Printers, Carpenters and Manufacturers. 


Automatic in both fuel and water supply, requiring but little 
attention after once started. 
1, 2, 4, 6 and 8 H. P. Single. 
8, 13,i6and22 “ Com 


SHIPMAN ENGINE CO., 200 Summer Street, BOSTON, MASS. 


WYMAN & GORDON, 


WORCESTER, MASS. 


DROP FORGINGS. 














STEAM HEATING. canoven'é co, 


CONSULTING anv 
MECHANICAL ENGINEERS 
95 LIBERTY ST., 
NEW YORK. 
NoAirLocks. 15 to 50percent. 
fuel saved or equal amount of 
mas with same 


Barnard’s Condensing System will accomplish the 
following desirable features : 

Saves Coal, Perfects the Circulation, Prevents all 
Noise, Prevents Freezing, Uses Exhaust Steam if 
any, without back pressure, will work at any press- 
ure of steam, high or low. Has no Machinery need 
ing care. Is adapted to Private Houses, Flats, 


soonosay as en, gine 
Adapted to all kinds of En- 
gines. Send for Circular. 


KEY SEATE&S 


PORTABLE 


AND 
STATIONARY. 


RACK-CUTTING 
AND 
KEY-MAKING 
ATTACHMENTS. 


- Giant Key-eater Co, 


EAST SAGINAW, MICH. 








Office Buildings, Hotels, Factories, ete. 


GEO. A. BARNARD, 


No. 15 Cortlandt St., 





NEW YORK. 














’ 
SIMPSON’S CENTRIFUGAL SEPARATOR, 
For Supplying Clean and Dry Steam to Engines, Dry Houses, eto, 

Simpson's Centrifugal 
Separator and Trap. 
For Supplying Clean and Dry 
Steam to Engines, Dry 
Houses, ete. 

Place Separator as close to 
engine as possible, the steam 
taking a spiral course between 
the threads causes the water 
to be thrown by centrifugal 
force against the outer walls, 
while the dry steam goes 
through the small holes to cen- 
ter of pipe. Steam can enter 
at A or top, as convenience may 
require ; also used in conveying 
steam long distances; for Steam 
Hammers and Dry ouses, 
Vater Gas Generators, and for 
all purposes where Dry Steam 
is necessary. 

KEYSTONE ENCINE AND MACHINE WORKS 
Fifth and Battonweoed Streets, Philadelphia, 





THE ‘COUBERT MFC. 


32 CORTLANDT ST. NEW YORK 








and at very high pressure. 


Or, A. T. ABTHOR, Selling Agent, 18 Cortlandt St., N. Y. 
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BUCKEYE AUTOMATIC CUT-OFF ENGINES 
In Use, Over 2,500. 25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
“5 in Steam Consumption and superior regulation guar- 
ge anteed. Self-contained Automatic Cut-off Engines 12 
> to 100 H. P. for Driving Dynamo Machines a specialty. 
= Illustrated Circulars, with various data as to practical 
Steam Engine Ccnstruction and performance, free by 


SSS EAZZZ mail. address, BUCKEYE ENGINE CO., Salem, Ohio, 
. 10 TELEPHONE BUILDING, ) N. W. ROBINSON, 154 Wash ngton St., Chic ) Tl. 
SALES AGENTS: W. L. SIMPSON, 18 CORTLANDT STREET, N. Y.s ROBINSON & CARY COMPANY, St Paul, _ 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia 


NEW TANGYE 












THE ALBANY STEAM TRAP (0,’s 


/ BUCKET AND GRAVITATING 


a 2 oe 2 TS 


wy. Automatically drain the water of 
condensation from HEATING COILS 
and return it to the boilers whether 
the coils are above or below the water 
level in Loiler, doing away with pumps 
and other mechanical devices for such 
, Purposes. 
We also manufacture Blessing’s g 
Patent Renewable Seat Stop and Check © 
Valves.—Send for Circular. 


Bucket. ~ Albany Steam Trap Co.,4iP9p> 


“OTTO” GAS ENGINE WORKS.| VAIN DUAEN 
SCHLEICHER, SCHUMM & C0., CAS & GASOLINE ENGINE 


33d & Walnut Streets, 151 Monroe Street, OPERATED with COAL 























Philadelphia. Chicago. fy” ~, = and OTHER MANUFAC- 
BE New York Agency, 18 Vesey St. ; = (0g TURED GASES AND 
35,000 SOLD. | |/ Nab iB ag gir 
} : te RELIABLE AND 


{ 


fe Many New Improvements 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 

PRODUCER GAS, 
OR GASOLINE. 


COMBINED 
—— OTTO" GAS ENGINES AND PUMPS. 


Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 


ECONOMICAL. 


Fully Warranted 
AN DUZEN 


i 








STATIONARY 





AN DTW ean ay 


& BOILERS. 


We have in stock, that we could ship within a few ENGINES from 15 to 400 nen 


days from receipt of order, as follows : Boilers of Steel and Iron supplied to the 
Medium Speed Automatic Type :—1 left- trade or the user. Send for Catalogue. 


hand, 55 horse-power ; 1 right-hand, 75 horse-power ; SAW MILLS @GENERAL MACHINERY 


1 left-hand, 75 horse-power. NEW YORK STORE, 46 Cortlandt St. 
High Speed Automatic Type :—1 self-con- 


tained, center crank, 140 horse-power ; 2 self-con- 
tained, center crank, each 18 horse-power. 

Single Slide Valwe Throttling Type: 
1 right-hand, 16 horse-power. 

Horizontal Tubular Boilers :—4, 12horse- 
power ; 2, 16 horse-power ; 1, 55 horse-power. 





something New! 


The most useful 

One, two, three, and D patented improve- 
four spindle drills for mentindrillpresses 
light work. for years is applied. 


SENSITIVE 


Woodbury Engine Co., Spindles driven L Over 1,000 in use. 
with single, endless Buy the latest and 

















ROCHESTER, N. Y. belts. Large drivin best. Special ma- 


» 0 a S A LE CORLISS varia Gen Catal to order. 
cated at Fish “eta nENGINES. Dwight Shite Machine Co, 


located at Fishkill, on the Hudson, N. Y. 
offer to manufacturers and others desiring a well- HARTFORD, CONN. 
built, economical and durable engine, their improved 





Catalogue of fine 





many reputable engineers and persons using tes | MACHINE TOOLS 


Address as above, 


NEW AND SECOND HAND, 


IN STOCK. 

Engine Lathe, 11xé6 ft. Reed, good order. 
uf “ 12x5 ft. Young, new 
. oa 14x4 1-2 ft. Putnam, no screw, cheap 
us is 14x6 ft. Hendey, heavy pattern, new. 
Af Re 14x6 ft. do taper attachment, rs 
“6 <i 14x6 ft. Prentice, Comp. Rest, - 
se 14x6 ft. do. R. F. Rest, a 


14x6 ft. Fitchburg, new pattern, 














“ “ 14x6 ft. do Taper Attachment, * 
” ei: 15x6-8 ft. Porter, “ 
“ ‘* — 16x6-8 ft. Wrights, ss 
“ 9s 16x68 ft. Fitchburg, new pattern, 6 
a $8 16x6-8 ft. Prentice, Comp. Rest, op 
“ ad 16x8 ft. McMahon, heavy, “ 
¥ C “ sid 16x6-8 ft. New Haven, fair order. 
“ si 16x8 ft. Fitchburg, good order. 
4 y 18x6-8 ft. New Haven, cheap. 
M “ 18x9 ft. Hewes & Phillips, ” 
‘ “ 18x8 ft. Prentice, Comp. Rest, new. 
= a “a 18x8 ft. Fitchburg, new pattern, . 
‘ . 18x8 ft. Wright, 
ENCINE LATH ES a ‘ 18x8-10 ft. Hendey, heavy, “ 
, “ ‘“ — 2Ox8 ft Wood Light, good order. 
BRASS LATHES “4 ” 20x12 ft. McMahon, new 
. . ¥ 20x12 ft. Wright, -" 
sad nd 20x22 ft. Wright, A-1 order. 
gS oO ee | wi Cc A ct D os é 20x10 ft, Lathe & Morse, new. 
, : 4x12 ft. Wright, a 
TURNING MILLS ‘ ‘ 25x10 ft. New Haven, cheap. 
+ ] - , 27x12 ft. Lathe & Morse, new. 
” ; 27xl4ft. Fitchburg, new pattern, of 
SCREW MACHINES, / + ORxI6 ft. Fay & Seott, “ 
‘ es 36x18 ft. Putnam, good order. 


on hand and in process of construction, | piancrs, 200 tt. sek th, Sook ft seei? ft, 49x18 ft. 2d eae: 


> ft., 24x6 ft., 25x8 ft., 30x10 ft. new, 





Drille, 20-21-24 25-30-32-36-50 in. 


good order. 


Shapers, 15, 16, 24, 30 in. stroke, “ 
Wright Boring and Turning Mill, 39 in. new, cheap. 
Garvin No. 2 Universal Milling machine, new. 
Brown & Sharpe No. 3 Screw Mach‘ne, good order. 
Brown & Sharpe 18 in. Auto, Gear Cutter, 

‘ 


E. P. BULLARD, 
PROPRIETOR. 


Am. Tool Co., No. 2 Cabinet Turret, 
Large assortment of other Tools. Send for 


September (List. 
8 Corteatt &, |<: <> So Se. 
NEW YORK. 


good order 


Successor 10. P. BULLARD’S 


New York Machinery Warerooms. 








BRIDGEPORT, CONN, 


MACHINIST 19 


















See 
| IMPROVED’? 
I 
“STEAM ENGINES 
» FULLVARIED: ~ 
FuLLVAR 





FRICK COMPANY, Builders, 


WAYNESBORO, PA. 


Eclipse Corliss Engine. 


NON-CONDENSING, 
CONDENSING COMPOUND, 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


REFRIGERATING 
MACHINERY. 


Send for Special Cireular. 








gines: 


ng 


yamonD Dilles 


—PROSPECTINGs 


a Eilat PAND FRICTION 
Seen HeISIS, 


ee MINING MACHINERY. 
M.@.BULLOCK MANF’G.co. CHICAGO, u.s.A. 
SOUTH BROOKLYN STEAM ENGINE WORKS, 


Successors to WILLIAM A. LICHTHALL. VAN BRUNT AND SUMMIT STS 


BROOKLYN, N. Y 
New York Office, 69 Wali St. 
BUILDERS OF THE 
Pat. Combined Surface Con- 
denser and Feed Water 
Heater. 


Lighthall Surface Condensers with 
Cobb’s Improvements. Light Weight 
Brass Condensers a Specialty, Also 
Feed Water Heaters, Tube Heads, 
Screw Glands, Packings, &c. 


THE PORTER-HAMILTON Co CATALOGUE OF TOOLS 


And Supplies sent free to any address on receipt of Ten 
Cents in Stamps (for postage). 


Chas. A. Strelinger & Co., ‘ve? Detroit, Mich 















































THe LANE & BopLey Co., 


CINCINNATI, ©. 





The best engine in America for Heavy Work. 
WILLIAM TOD & CO., 
Youngstown, Ohio. 


eel 


PLAN e R VISES. Shatting, Hangers, Pulleys and Boilers. 


THE GILKERSON MACHINE Co. a 
HOMER, N. ¥. Complete Steam Plants 


Manutacturers of Corliss Engines, high 


class heavy Slide-valve Engines, Saw 





Mills, steam and hydraulic Elevators, 





A Specialty! 





lor circulars address The Lane and 
Bodleyv Co., Cincinnati, O. 





res 
€ NOISELESS p 
SO aon: 








LANE’sS 
Foundry & Machine 


WORKS, 
HUNTINGDON, PA. 


Fine Upright Engines, 


The following sizes are 
carried in stock, made in 
large quantities, with spe 
cial tools, at special prices: 


3,4,5,6,7&9H.P. 


If you want one Engine, 
it will pay you to write us. 








BALL AUTOMATIC ENGINES. f) 


WORKS: ERIE, PA. 


High-Pressure, Compound and Triple 
Expansion, Condensing and 
Non-Condensing. 


CHARLES R. VINCENT & CO., 


Contracting Engineers, S 


15 Cortlandt St, WEW YORK. = $8 Oliver St., BOSTON. 
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ProvIDENcE, R. I., October 1, 1890. 


We take pleasure in announcing a reduction 
in prices of the No. 2 Universal Grinding Machine, 
No. 2 Universal Grinding Machine, Improved, and 
No. 2 Plain Grinding Machines. 


BROWN & SHARPE MFG, CO. 


Ss. A. SMITH, 
WESTERN REPRESENTATIVE, 
23 SOUTH CANAL ST,, 
CHICACO, ILL. 








NILES TOOL WORKS, 


HAMILTON, OHIO, 


PLANERS A SPECIALTY, 


New Patterns 1889. 

Strictly tu st class. Moderate prices. Perfec- 
tion of work- 
manship. 
Positive feed. 
Quick return. 
Extra heavy. 
Large bear- 
ings. The 
smoothest 
running 
Planers. 


NEW YORK, 
98 Liberty St. 






PHILADELPHIA, 
705 Arch 8t. 


PITTSBURGH, 
Lewis Block. 


CHICACO, 
Phenix Building, 








THE YALE & TOWNE MFGCO. 


= STAMFORD CONN. 
_ NEW YORK. CHICAGO, PHILA.BOSTON. 








JENKINS BROS-,’ VALVES. 


FE very valve tested and warranted, all parts interchangeable. 
WNT othing but best Steam Metal used in the manufacture 

KK eyed Stuffing Box and Disc Removing Lock Nut 

Xs used only in the Jenkins Bros.’ Valves. 

WY one are genuine unless stamped with “ Trade Mark.” 

$ hould you order INSIST on having Jenkins Bros.’ Valves. 
71 JOHN STREET, NEW YORK. 54 DEARBORN STREET, CHICAGO. 
21 NORTH FIFTH STREET, PHILA. 705 MILK STREET, BOS7ON. 


NEW TOOLS FOR IMMEDIATE DELIVERY. 








21" , 10’, & 12’ Imperial Engine Lathes. 20", 25’, 28” 82" & 40" Standard Drills. 
19’ x a & 13’ Standard Engine Lathes. 20'', 24’, 28” & 32" National Drills. 
18’ x 12’ Standard Engine Lathe. 12”, 13”, 15’ & 18” Turret Lathes. 
18x 8’ Imperial Engine Lathe. 14” & 15” Fox Monitor Lathes. 
24” x 24” x 6 Planer. 12", 14” & 15’ Hand Lathes. 
15° & 20” Crank Shapers. 18" Cabinet Turret Lathe. 
20° & 26" Geared Shapers. Milling Machines. 30” Pulley Lathe, 


OUR STOCK IS CONSTANTLY CHANGING. WRITESFORIPARTICULARS ae | PRICES. 
OUTFITS A SPECIALTY. 


THE LODGE & DAVIS MACHINE TOOL CO, 


Manufacturers of and Dealers in Iron and Brass Working Machinery, 


64 CORTLANDT ST., NEW YORK. 
WORKS: Cincinnati, Ohio. WESTERN HOUSE: Chicago, Il. 








GOULD & EBERHARDT.|The Garvin Machine Co., 


Near Market St. Depot 
“3 LAIGHT & CANAL STS., NEW YORK, 
NEWARK — md : Manufacturers of 


Pat. Shapers. Machinists’ 
NEARLY Tools, 


1,500 
IN USE Including Millin 
: hi wh Machines, Dril 
Sizes 12’’, 16’ ,24’’,26’’,30’’. Presses, Hand 
thes, &c. 


The machine 
shown in cutises 
pectay designed 
for jobbing,and is 
fitted up with one 
or two spindles. 
Those with two 
spindles have pul- 
ley, with two sec- 
tions, which gives 









EBERHARDT’S 








THE PRATT & WHITNEY COMPANY, 
— 3 SHAPING MACHINES 


MANUFACTURE 
With 12 in. and 14 in. stroke, all 


re L A id E ed Ss seeds automatic. 


To plane 16 in. x 16 in. x 8 ft., 
to 60 in. x 60 in. x 20 ft., with 
quick return motion. 


PILLAR * SHAPERS (2) 






PRICE LIST 
—AND— 
Discount Sheet 


SENT UPON APPLICA- 
TION. 





WESTERN BRANCH. 


With 6 in. x 10 in. stroke. 100 West Washington St., Chicago, Ills, 


THE BILLINGS & SPENCER COMPANY, 


EARTF¥YKORD, CONN ,., 


Billings’ Improved Combination Pliers, 
DROP FORGINGS " ©o°sisi.sro7.c5 Singy.forsBlectric 


Drop Forged from Tool Steel, 
Guns, Pistols, Sewing 


Machines, 


MACHINISTS’ TOOLS 
Machinery Generally. 


Send for Illustrated 
Catalogue. 


,| THE POND MACHINE TOOL CO., 


Formerly of Worcester, Mass. 
MANUFACTURERS OF 


MACHINE TOOLS. 











For IRON and BRASS WORK. \ 
Qlustrated Catalogue on application. 
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gS : BORING MILLS. 
$58 | Radial Drills, Planers, Lathes, Heavy & Powerful, from new 
5 aS be patterns of the latest and best designs. 
thot SALESROOM & OFFICE, 113 Liberty St., N. Y. City. 

ae NEW SHOPS, PLAINFIELD, N, 4. 


Manufacturer of ENGIN 


from 16to 48 in. swi 


and Prices furnish 

















Every machine or manufacturing concern 
should send for the list of 600 sizes of cut iron 
spur and bevel gear wheels and racks lately 
issued agree. the lasing Gear Works, of Lex- 
ington, 


(GRANT ) 


J. M. 
Wo. 
F. B. ALLEN, 
J. B. PIERCE, 


ALLEN, PRESIDENT. 
B. FRANKLIN, VICE-PRESIDENT. 


SECOND VICE-PRESIDENT. 





Key-Seating Machines 
and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


SECRETARY & TREASURER, 





Send for circulars describing our 


NEW STYLE SPIRAL-GEARED PLANERS, 


3 ft., 4 ft. and 5 ft. square. 


Lath Planers, Drills, i 
or anything in Machinists’ Tools Atso ouR **ORIGINAL,®® Linz 
__ oO Supplies. 24’, 26’, 30, 32’, 36’, 42’, 48", 66, 62”. 


W. P. DAVIS, 
Rochester, N. Y. 
> Works at North Bloomfield. 


THE C. A. GRAY CoO., 


CINCINNATI, O. 


PRATT & LETCHWORTH, 


PROPRIETORS 
BUFFAL® STEEL FOUNDRY, 
BUFFALO, N. Y. 

















TORRINGTON NN. 


Man FAC STURERS OF 


MACHINETOOLS 


[\_SEND/OR OUR CATALOGUE J OUR CATALOGUE 





24” Pillar Shaper. 15” Pillar Shaper. | 25” Pillar Shaper. 

















Manufacturer 
—of— 


EM v.m.cARPENTER Been iii iitiiitiy) 





Patent. t we meres Ny 

each spindle 

The ONLY ENTIRE- | Those fitted up 
LY AUTOMATIC Gear | i woe one spindle 

- Cutter built, with- pg i 
out oe ee. Be he back 
shaft has a cone 

Sizes 22°”, 25'’,36’’,50’’,60’’. pulley with four 











GEAR AND RACK CUTTING TO taal sizes 


PAWTUCKET.R. I. 





APS & DIE 





























